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Tue authors’ original group of rheumatic patients included 10 
individuals who had chorea which appeared to be unrelated to 
rheumatic activity'. None of these children developed any other 
manifestation of rheumatism in the subsequent 5-year period. 
Furthermore, as the group under observation was enlarged it became 
evident that chorea frequently occurred in rheumatic subjects with- 
out any other clinical or laboratory signs of rheumatic activity. 
These observations suggested that the customary use of chorea as 
evidence of rheumatic activity might not be justified. A study of 
the incidence of chorea in relation to rheumatic activity was there- 
fore undertaken. 

The clinical material comprises two groups of patients. The first 
group consists of 114 patients with chorea that have been seen once 
a month in our rheumatic clinic for periods of 2 to 10 years. The 
second group consists of 137 consecutive admissions to the Babies 
Hospital for chorea. 

The findings in these two groups may be summarized briefly. In 
the rheumatic clinic group, 34 of 114 patients with chorea (approx- 
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imately 30%) failed to develop any evidence of rheumatic activity 
other than repeated chorea. In the Babies Hospital group, 69 
attacks of chorea occurred in patients without either history or stig- 
mata of rheumatic disease. The other 68 attacks of chorea were 
in patients who had shown other rheumatic manifestations. How- 
ever, 29 of these 68 attacks occurred when the rheumatic process 
appeared quiescent. The remaining 39 attacks of chorea were 
accompanied by frank manifestations of rheumatic activity. These 
findings indicate that one-half of all cases of chorea in New York 
may occur in individuals who are not susceptible to rheumatic 
fever. Choreic children of this type under our observation devel- 
oped no stigmata of rheumatic disease although each experienced 
1 to 5 attacks of chorea. These individuals did not have a familial 
history of rheumatic fever. Their attacks were not preceded by 
respiratory infections, but seemed to be associated with psychic 
trauma. Their blood sedimentation rates and leukocyte counts 
were usually normal. 

The other half of the cases of chorea occurred in rheumatic sub- 
jects. About 40% of these attacks began during quiescence of the 


‘rheumatic process. They either followed immediately after fright 


(e. g., “saw brother killed,” “frightened by a mouse,” “frightened 
by man with a gun,” “fell on an iron fence,” “frightened by seeing 
playmate killed.” ‘‘attacked by police dog,” “placed behind piano 
by teacher in school,” ete.) or developed insidiously following severe 
mental strain of school work and examinations. As in the case of 
non-rheumatic subjects with chorea, these patients had normal blood 
sedimentation rates and leukocyte counts. The remaining 60% of 
attacks in rheumatic subjects occurred as a manifestation of disease 
activity. These attacks followed hemolytic streptococcus infections 
of the respiratory tract. They were accompanied by other evi- 
dences of rheumatic fever, high blood sedimentation rates and leuko- 
cytosis. 
An illustrative case history of each type is presented in brief: 


Type 1.—Chorea in Non-rheumatic Subject. Helen E., a girl aged 16, has 
been under the authors’ care for 6 years. At the age of 7 she was attacked 
by a German police dog, and although not bitten was severely frightened. 
Then she began to twitch and had difficulty in talking and feeding herself. 
She experienced another attack of chorea each year until puberty. During 
the fifth of these attacks she was observed for 3 weeks at the Babies Hos- 
pital where the physical signs (other than chorea) and laboratory determin- 
ations were all normal. She has escaped all rheumatic manifestations. 
The sixth attack followed being frightened by a burglar; the others seemed 
to be associated with school work. She contracted two hemolytic strepto- 
—_ infections without sequel. Since puberty she has been free of 
chorea. 

Type 2.—Chorea in Rheumatic Subject During Quiescence. Mary J., 
a girl aged 16, has been under the authors’ care for 5 years. She had frank 
rheumatic fever and developed mitral stenosis. In November, 1933, she 
was free of rheumatic manifestations. The blood values, including sedimen- 
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tation rate and antistreptolysin titer, were normal. During a school inspec- 
tion by a visiting superintendent at this time, Mary was called upon to 
recite some poetry. She could not remember her poem and became panic 
stricken. Within an hour she began to twitch. Within 6 hours she had 
violent chorea. The attack required restraint in bed for a period of 6 weeks. 
She developed no manifestation of rheumatic activity and the blood deter- 
minations remained normal. Since puberty she has been free of chorea. 

Tyre 3.—Chorea with Activity of the Rheumatic Process. Dorothy F., 
a girl aged 11, has been under the authors’ care since an attack of rheumatic 
fever in February, 1933, 9 days after an upper respiratory infection. In 
June, 1933, she contracted hemolytic streptococcus pharyngitis which was 
followed 2 weeks later by fever, with leukocytosis, elevation of blood sedi- 
mentation rate and rise in antistreptolysin titer, and then frank chorea 
with night terrors. She was re-infected with hemolytic streptococcus in 
April, 1934, and 3 weeks after recovery from pharyngitis developed another 
attack of chorea and carditis with elevated blood sedimentation rate and an 
increase in antistreptolysin titer. Although only 10 years old, she began 
to menstruate during this attack and subsequently escaped chorea. She 
was reinfected with hemolytic streptococcus in January, 1935, and 2 weeks 
later developed another attack without any evidence of chorea. 


Discussion.—'T'wo reports bearing on this subject have recently 
appeared. Gerstley, et al.,? in Chicago, in a study of 150 children 
with chorea “suggest that chorea should not be taken as an indica- 
tion of rheumatic infection without other rheumatic manifestations.” 
Jones and Bland® analyzed 1000 consecutive cases of juvenile rheu- 
matism at the House of the Good Samaritan in Boston. They found 
that 73% of their patients with chorea and other rheumatic mani- 
festations developed heart disease; while only 3% of those having 
chorea without other rheumatic manifestations developed heart 
disease. Twenty-eight per cent of all their cases had “‘pure chorea.” 

As has just been pointed out, in our rheumatic clinic approxi- ) 
mately 30% of patients with chorea developed no evidence of ( 
rheumatism. This is in good agreement with the incidence of “‘pure \ 
chorea” found by Jones and Bland. Our observations are entirely 
in accord with those made independently in Chicago and Boston. 

The observations just presented are based on clinical criteria. 
There is also evidence of a more objective character that chorea is 
not pathognomonic of active rheumatism. The blood sedimentation 
rate is generally recognized as a highly sensitive index of rheumatic 
activity; vet in our experience and in that of a number of other 
observers? **7-8 uncomplicated chorea, even in patients known to be 
susceptible to rheumatic fever, is accompanied by normal sedimen- 
tation rates. This in our opinion is strong evidence against the 
rheumatic origin of chorea. 

In the past we have emphasized the great variety of manifesta- 
tions that occur in the rheumatic state.'_ This was done for the pur- 
pose of throwing light on the character of the disease process. It 
is well recognized that the minor rheumatic phenomena are non- 
specific. It becomes increasingly evident that chorea, which has 
been considered a major manifestation, is not pathognomonic of 
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rheumatism. The present observations indicate that in New York 
City about three-quarters of all chorea is independent of rheumatic 


activity. It is the authors’ opinion that the physiological back- 


ground prerequisite to the development of chorea may be prepared by 
a number of abnormal conditions but is especially well prepared by 
the rheumatic state. This accounts for its frequency in rheumatic 
subjects. However, the factor which initiates the attack of chorea 
can be entirely independent of rheumatic activity. 

Summary. 1. One-half of the cases of chorea under observation 
occurred in non-rheumatic subjects. 

2. Approximately one-fourth of the cases of chorea occurred in 
quiescent rheumatic subjects. 

3. Approximately one-fourth of the cases of chorea occurred dur- 


ing active rheumatism. 


4. Uncomplicated chorea is accompanied by normal blood sedi- 


\ mentation rates. 


5. Chorea per se does not suffice for the recognition of the rheu- 
matic subject nor for the diagnosis of rheumatic activity. 
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(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


AN analysis of cases examined postmortem at this hospitalt has 
impressed us with certain features of the clinical course of patients 
dying with rheumatic heart disease which are little appreciated 
and deserve emphasis. Figures similar to the ones we shall present 
have already been published by Laws and Levine,? taken, in fact, 
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from the same autopsy material. Further consideration of the cases 
included by them has shown that in a fair proportion the valvular 
deformity was slight and scarcely significant clinically. Our re- 
arrangement has been such as to include only cases with unequivocal 
organic valvular deformity of a degree sufficient to make its clin- 
ical recognition reasonable. This series is therefore applicable to 
patients still living and in whom valvular deformity may be recog- 
nized with some certainty. An objection may be made to the 
inclusion here of cases of tricuspid stenosis when we speak of recog- 
nizable deformities. It is true that a definite diagnosis of tricuspid 
stenosis was made clinically in but 2 of the 21 instances of its 
occurrence, and that organic tricuspid disease was suspected in 
only 6. It is the features of these very patients which constitute 
the chief reason for this note, for only through an appreciation of 
such factors as we shall present will our diagnostic capabilities in 
regard to tricuspid stenosis be enhanced. 

Age at Onset of Symptoms. It is now well known that symptoms 
of cardiac insufficiency in patients with aortic stenosis do not appear, 
as a rule, until comparatively late in life. Our figures in regard to 
this lesion play only a confirmatory réle. The patients with mitral 
stenosis, alone or in combination with aortic valve disease, began 
their inevitable downhill course about 10 years earlier in life. It is 
the group with tricuspid stenosis, however, that is most striking, 
symptoms having appeared in them when they were more than 
20 years younger than those with aortic stenosis alone. The cases 
with tricuspid stenosis in this series, which includes all those exam- 
ined postmortem during a 22-year period at this hospital, had also 
mitral stenosis in every instance and a number of them had aortic 
valve disease as well. The early appearance of symptoms in a 
patient with mitral stenosis, with or without aortic involvement, 
points, then, in the absence of active rheumatism, to the possibility 
of the additional presence of stenosis of the tricuspid valve. 


TABLE 1.—EFFECT OF THE TYPE OF VALVULAR INVOLVEMENT ON DURATION OF 
SympToms AND AGE AT DEATH. 


Average Average 
age at Average duration of 
No. of onset of age at symptoms, 
cases. symptoms. death. years 
Aortic stenosis (with or without insuf- 
Mitral stenosis (with or without insuf- 
Aortic and mitral involvement ee 37.0 42.1 §.1 
Tricuspid stenosis (with other valve 
involvement) ...... . 26.9 34.4 


Duration of Symptoms. Again our figures are only confirmatory 
of the well known fact that patients with aortic stenosis, once failure 
supervenes, die quickly. The average duration of life after the 
onset of symptoms of these patients in our series was only about 
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3 years. Those with mitral valve deformity, either alone or in com- 
bination with aortic valve involvement, lived somewhat longer, 
while those with tricuspid stenosis lived much longer after the 
onset of symptoms than any of the other groups. There is less 
difference, therefore, in the average ages of the groups at the time 
of death than in the average age at the onset of symptoms. 

Comment. Although this note concerns patients who already 
exhibit heart failure, and presents data with respect to life expec- 
tancy and age at death, there are certain inferences which are applic- 
able to ambulatory and well compensated valvular patients. If a 
patient is seen with aortic stenosis unassociated with other valvular 
disease and free from cardiac symptoms, one may expect satisfac- 
tory function of the circulation to continue until comparatively late 
in life, but a short span of life when failure develops. If, however, 
a case can be diagnosed as having both mitral and aortic involve- 
ment, although at the moment compensation is adequate, heart 
failure is apt to intervene at a younger age and will be tolerated 
longer. Finally, it is doubtful with our present knowledge that we 
shall be able to recognize the presence of tricuspid stenosis at a 
stage when the circulatory efficiency is normally compensated. It 
may be that with greater interest in this question, it will be found 
that undue enlargement of the right auricle will serve as an early 
evidence of tricuspid stenosis before hepatic engorgement occurs, 
just as a similar enlargement of the left auricle in mitral stenosis 
antedates other evidence of congestion. If such a development 
occurs, one may then say that a compensated case with tricuspid 
valve disease will begin to have cardiac disability at a very early 
age and will tolerate it a long time. 

We are aware that there are certain discrepancies between our 
figures and those presented by DeGraff and Lingg,' who found 
that the duration of life after the development of symptoms or of 
congestive heart failure was “about the same regardless of the valve 
or the number of valves affected.”’ Since postmortem examinations 
were carried out in only 13% of their cases, their figures and con- 
clusions can scarcely be applied to the tricuspid valve, as deformity 
of this valve is usually overlooked clinically at the present time. 

The earlier literature on tricuspid stenosis is filled with debates 
on the acquired versus congenital origin of this lesion, while now 
probably no one holds the congenital origin as tenable for the great 
majority. Our figures, showing as they do the early appearance of 
symptoms in patients with stenosis of this valve, perhaps shed 
some light on the reason for the previous adherence of many to the 
idea of congenital origin. 

A striking clinical feature of the patients with tricuspid stenosis 
was the predominance of ascites and enlargement of the liver 
without peripheral edema or congestion of the lungs. One patient 
was admitted to the hospital 20 times, and abdominal paracentesis 
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was performed 34 times. It seems reasonable to suppose that the 
mechanism, whatever it may be, of this affinity for the abdomen 
as the site for the accumulation of fluid is similar to that seen in 
chronic constrictive pericarditis (Pick’s disease), in which there is 
an obstruction to the diastolic filling of the heart. This latter entity, 
so well described by White,’ is associated with a kind of congestion 
quite different from that seen in ordinary congestive failure. Tri- 
cuspid stenosis should be no less effective in preventing the natural 
filling of the right ventricle (and therefore of the left cavities as 
well) and thereby producing a chronic elevation of venous pressure 
than is a thickened callous pericardium surrounding the right 
auricle at its attachment to the vene cave, so common in Pick’s 
disease.* Further observation of patients with stenosis of this 
valve in life will, we predict, show many similarities with Pick’s 
disease. The evidences of congestion in tricuspid stenosis are in 
part, therefore, the result of mechanical factors like those present 
in chronic constrictive pericarditis, and not entirely due to myo- 
cardial insufficiency. 

Summary and Conclusions. We have found that patients with 
tricuspid stenosis, in spite of the fact that death occurs at a com- 
paratively early age, are able to tolerate their symptoms consider- 
ably longer than are those patients in whom the tricuspid valve is 
not involved. The average figures are, therefore, somewhat para- 
doxical and contrary to what one might expect. We have attempted 
to point out, however, that in tricuspid stenosis the symptoms and 
signs are not wholly due to myocardial failure, and that they are in 
part due to mechanical obstruction to the normal diastolic filling 
of the heart, so that this apparent paradox is. in part, at least, 
explained. 

We believe that our figures contribute two important clues to 
the diagnosis of tricuspid stenosis: first, the appearance of symp- 
toms at an early age in patients with chronic rheumatic valvular 
disease; and second, an ability to carry on with such symptoms for 
an unusually long time, particularly when the prominent features 
are enlargement of the liver and ascites. If these features cause us 
to suspect ‘tricuspid stenosis, we are then one step nearer the goal 
of making accurate antemortem diagnoses. 


Norter.—Since this paper was prepared for publication, a case of rheumatic heart 
disease with mitral stenosis has come to autopsy at the Massachusetts General 
Hospital in which one of us was enabled, partly on the basis of the material here 
presented, to predict accurately the additional finding of tricuspid stenosis. 
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HerepIvy is an important force in the etiology of diabetes, but 
its rdle is somewhat obscured by other factors. These are so inter- 
woven in their operation that it is difficult to isolate the effect of 
any single one. The situation is, moreover, complicated by the 
fact that we are concerned in diabetes not so much with the inheri- 
tance of the disease as with the inheritance of constitutional abnor- 
malities which predispose the individual to the disease. This 
predisposition is usually not revealed much before the actual onset 
of the disease, which is most frequent in middle and later life. We 
are thus confronted with the problem of what may be called the 
“carrier,” who may not himself develop diabetes, but who never- 
theless transmits the predisposition to his children. Consequently, 
it is impossible to identify all the “carriers” in the family history, 
and this impairs the record. 

The chief reasons for failure to identify “carriers” are as follows: 
(1) Cases of diabetes in the family which do not develop charac- 
teristic symptoms and consequently are never diagnosed; (2) cases 
which develop symptoms but escape diagnosis; (3) cases which are 
diagnosed but are not specified in the patient’s record because he 
does not know this feature of his family history; (4) cases that fail 
to be identified because the “carrier”’ in the family did not survive 
to the age at which diabetes would ordinarily manifest itself; (5) 
cases in which the potential “carrier,” still living, has not yet, but 
will later, become diabetic; (6) cases where the “carrier’’ dies 
without issue; and (7) cases which have developed since the original 
examination of the patient, but are not known because direct contact 
with the patient has ceased. 

With these limitations to the data in mind, let us examine first 
the crude figures on the family history of diabetics as a group, and 
later the more refined analyses. In this experience cases have been 
classified as having a positive family history of diabetes only if the 
affected relative comes within a restricted degree of relationship, 
the cases being classified as “hereditary” or “familial’’ as follows: 
(a) Hereditary—cases with a diabetic parent, grandparent, uncle, 
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aunt, nephew, niece or child; (6) familial—cases with a diabetic 
brother, sister or first cousin. All cases in which the reported 
diabetes in the relative was questionable were excluded from the 
count of positive histories. The record is not as complete as it 
could be, for only in the last 5 years or so have patients been reques- 
tioned regarding their family history on each visit. The facts are 
presented in detail, but we believe that the maximal figures, within 
the limits of error due to chance, come fairly close to portraying the 
true picture. ‘The proportions quoted for hereditary cases include 
those in which familial diabetes also occurs, but the proportions for 
familial exclude cases where both types exist. Figures are presented 
separately, however, for such cases. 

This classification of family histories as “ hereditary” or “ familial’’ 
is that conventionally used in medical literature. It does not con- 
form strictly with the present-day terminology used in the study 
of heredity. It is useful, however, in summarizing the incidence of 
diabetes in the direct and collateral lines. For, it demonstrates 
the importance of age upon the occurrence of diabetes in the rela- 
tives. Those diabetic relatives included in the hereditary group 
are older, on the average, than those in the familial or collateral 
relatives. Consequently, younger diabetics show a higher incidence 
of hereditary type cases than familial, whereas, in older diabetics, 
the proportions are more nearly equal. 

On the basis described, there were, among all patients seen 
between 1897 and 1928, 1,559 (24.5%) who reported 1 or more 
diabetics in their family. Of this number, 1,011 (15.9%) gave a 
hereditary history and 548 (8.6%) a familial history. In 210 cases 
(3.3%) both types of family history were reported. The reported 
instances included all known at or about the 1929 anniversary of 
discharge, except in the case of children for whom the known facts 
up to 1935 are included. 

The facts on the group, as already indicated, really understate 
the incidence of a family history of diabetes, for the ascertained 
frequency of positive family histories is greatest in the more recent 
patients. Thus, among patients ‘first seen in 1925-1928, 26.3% 
gave family histories of either type, compared to 24.7% in 1920- 
1924, 24% in 1915-1919 and only 18% in patients first seen prior 
to 1915. Furthermore, as Table 1 shows, the increase is in histories 
of the hereditary type. 

Analysis of the facts by sex and age shows that even the relatively 
high figure for-recent cases is an incomplete measure of the impor- 
tance of heredity. Women, who tend to take more interest in the 
details of family history and probably know more about them, con- 
sistently report a higher family incidence of the disease than do 
men. Thus, among adult patients, 20 years or over at examination, 
23% of the men and 26.5% of the women reported positive family 
histories. A margin in favor of the females was found consistently 
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in the several calendar year periods detailed in the preceding 
paragraph. 


TABLE 1.—INCIDENCE OF DIABETES IN THE FAMILIES OF DIABETICS. PERCENTAGE 
or Cases REPORTING HEREDITARY AND FAMILIAL Types oF FamiLy History. 
EXPERIENCE OF E, P. Josiin, 1897-1928. 


Per cent with family history of diabetes. 


Year of examination. Total : No. of 
Total Familial cases. 
and/or itary.* an 
familial. 

Total, 1897-1928 24.5 15.9 8.6 3.3 6,357 
1925-1928 ‘ 26.3 17.8 8.5 3.7 2,669 
1920-1924 24.7 15.7 9.0 3.0 2,162 
1915-1919 24.0 14.5 9.5 3.6 799 
1897-1914 18.0 11.0 7.0 2.5 727 


* Includes cases with familial type also. 


Children, particularly in the years since insulin was discovered, 
with whom satisfactory contact can now be kept up and whose 
family histories are most up to date, show an extremely high fre- 
quency of diabetes in the family. In children up to age 15 at onset, 
seen during the years 1929 to 1931, 39.5% of the boys and 33.8% 
of the girls reported 1 or more cases of diabetes in the family, of 
which 28.6% and 28.5%, respectively, were of the hereditary type, 
described above. These percentages tend to be high in all except 
the very early and the very recent cases (Table 2). The low inci- 
dence is due to the short period of observation; in the earlier period 
because of the short duration of life of these children. We have 
also segregated certain groups of living children, and it will be 
noticed that the figures for them generally run high. 

Distinct differences according to age in the proportions reporting 
positive family histories are likewise found in adult diabetics 
(Table 3). The proportions among males varied from a minimum 
of 18.9% at ages 65 and over, to a maximum of 25.9% at ages 45 
to 54 and 25.4% at 35 to 44. Among females, the minimum was 
22.7% at ages 20 to 34 and the maximum, 32.1% at 45 to 54. The 
figures for recent years are even higher. It may be noted, however, 
that the percentages are not much lower for patients seen in the 
10 years preceding 1925, probably due to the longer period of ob- 
servation on many of these earlier cases. 

Significant differences are also found in the types of family 
histories at the several ages. Among children and younger adults, 
hereditary type histories greatly outnumber the familial types. 
There is a distinct tendency for the percentage of patients with 
hereditary type histories to decrease with the age of the patient, 
but the percentage with familial type histories increases, and in 
older patients the proportion of these cases approaches or even 
exceeds histories of the hereditary type. These tendencies, as 
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Table 3 also shows, exist both in recent cases and those first seen 
in the earlier years of this experience. 


TABLE 2.—INCIDENCE OF DIABETES IN THE FAMILIES OF CHILD D1ABetics (AGE 15 
or Less aT ONSET). PERCENTAGE OF CASES IN SPECIFIED PERIODS REPORTING 
HEREDITARY AND Famiuiat Types oF Famity History. By Sex. Experience 
oF E. P. Josiin, 1897—1934.* 


Per cent with family history of diabetes. 
No. of cases.t 


Males. Females. 
examination. 
Total Total 


heredi- Total ; heredi- Total 
tary heredi- Familial tary heredi- Familial Males. Females. 
and/or tary.t only. and/or tary.T only. 


familial. familial. 
Total children, 
1897-1934... 30.9 23.0 7.8 28.5 25.2 3.3 486 456 
1932-1934... 24.3 18.9 5.4 17.3 17.3 - 111 98 
1929-1931. . 39.5 28.6 10.9 33.8 28.5 5.4 119 130 
1925-1928... 33.7 23.1 10.6 29.0 25.2 3.7 104 107 
1920-1924... 34.0 26.6 7.4 34.6 32.1 2.6 94 78 
1915-1919... 14.7 11.8 2.9 32.1 25.0 7.1 34 28 
1897-1914... 16.7 16.7 on 13.3 13.3 si 24 15 
Living children only 
(Jan. 1, 1934); 
Total,1897-1934 34.5 26.3 8.3 30.0 26.7 3.3 339 337 
1932-1934... 27.8 20.8 6.9 18.8 18.8 ss 2 64 
1929-1931... 38.4 28.6 9.8 33.3 28.5 4.9 112 123 
1897-1928... 34.8 32.0 28.7 3.3 155 150 


* Family history as of date of last contact with child or his family. 
+ Includes cases with familial type also. 
t Excludes adopted children and others with incomplete family history. 


These differences bring out the incompleteness, usually unavoid- 
able, of these histories. Thus, the low ratios of the hereditary 
histories, reported by old patients, reflect the failure to identify 
cases of diabetes in their parents or grandparents because most of 
these relatives died years ago when the diagnosis of the disease 
was less common than in recent years. Moreover, the subsequent 
development of diabetes in children of these old patients, which 
would increase the ratio of hereditary histories among them, is often 
not reported. On the other hand, familial histories in older patients 
are on the whole, better reported because the relatives in this 
group are largely of the same generation as the patient, and, con- 
sequently, a large proportion of these relatives have reached the 
“diabetes age.”” Among younger patients, the higher figures of 
the hereditary type histories reflect better reporting or diagnosis of 
diabetes in the parents and grandparents, because in this case the 
relatives are either still living or fairly recently deceased. Yet, 
even in these younger adult patients, the true or complete incidence 
of hereditary cases cannot be known for many years, since their 
children are usually not yet old enough to have developed any 
considerable number of cases of the disease. In like manner, the 
incidence of familial diabetes in these younger patients is low, 
because the younger the patient, the smaller the proportion of 
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relatives in this class who have reached the ages at which diabetes 

most frequently occurs. 

TABLE 3.—INCIDENCE OF DIABETES IN THE FAmILy History or ADULT DIABETICS, 
IN RELATION TO AGE OF THE PATIENT. PERCENTAGE OF CASES REPORTING 


HEREDITARY AND FAMILIAL Types OF Famity History. By Sex anp CALENDAR 
Periops at EXAMINATION. EXPERIENCE OF E. P. Josiin, 1897-1928. 


Per cent with family history of diabetes. 


cases. 
Males. Females. 
Year and age at 
= 2 2 a 
T otal, 1897-1928 
Ages 20 and over 23.0 14.5 8.5 | 2.8 | 26.5) 16.8 9.7} 4.0 | 2,779 | 2,914 
( 23.2 | 17.2 6.0 3.0 22.7 | 17.5 4.9 401 286 
35-44 «| |) 7.9 | 2.4 27.2 | 18.3 8.9 | 4.5 418 382 
45-54... .| 25.9/ 17.6; 8.3} 2.2 | 32.1 | 22.6} 4.0 723 791 
55-64 21.2) 11.8| 9.4] 3.8 | 23.1 | 12.5 10.6 | 4.3 799 928 
65 and over 18.9; 9.1 2.38 | 25.6 14.2 11.4/| 2.8 438 527 
1925-1928 
Ages 20 and over . 24.7 16.5) 8.2) 3.3 | 27.7 18.4 9.3 4.4 1,091 1,315 
20-34 « «| 379) 6.2) 3.4 | 27.0 | 23.0) 4.8) 8.0 145 100 
35-44 28.3 | 23.5 4.8 4.1 29.9 | 22.0 7.9 | 3.7 145 164 
45-54 Bs 8.3 | 3.0 | 32.5 | 23.7 8.8 4.0 265 351 
55-64 « «| | 9.0! 3.4 24.0 18.5) 10.5) 4.8 324 438 
65andover. .| 19.3; 10.3| 2.8 | 26.3 | 15.6: 10.7 | 3.4 212| 262 
1920-1924 
Ages 20 and more. 22.5| 14.2) 8.3 3.1 | 26.4 5.8 | 10.6 | 2.9 906 1,032 
20-34. 26.8 | 18.8| 8.0| 2.9 | 22.7 | 15.5 | 138 9 
35-44 14.1 8.1) 2.2 | 24.2) 16.6| 4.5 135 132 
45-54 23.0 14.1 8.9 2.1 34.1 | 22.7 | 11.4] 3.1 235 290 
55-64 «| 22.3) 136 7.7 | 4.8 | 22.0 | 10.0 | 12.0] 2.3 272 341 
65 and over. ./ 19.8/ 11.1 8.7 | 2.4 | 25.6 | 15.1] 10.5 | 2.3 126 172 
1915-1919 
Ages 20 and over . |.25.5 | 15.0 | 10.5 | 2.3 | 25.7 | 15.5 | 10.2 | 5.9 400 304 
20-34 oe 19.4 14.6 4.8; 3.2 15.9 11.4 4.5 ‘ 62 44 
35-44 30.7 | 21.4| 1.3 | 29.8; 21.3) 8.5 75 47 
45-54 26.5 | 16.8 | 9.7 | 1.8 | 26.3 | 16.3) 10.0/| 6.3 113 80 
556-64 . . .| 26.3] 12.6 13.7) 4.2 | 26.1) 15.9 | 10.2/ 8.0 95 88 
65 and over . 21.8 7.3 | 14.5 28.9 | 11.1 17.8) 4.4 55 45 
1897-1914 
Ages 20 and over .| 16.2. 8.6 1.38 | 22.1| 14.5! 7.6) 4.6 382; 263 
1.8; 1.8 | 20.0! 15.6 | 6.7 56 45 
35-44 = « | 23.1 18.0); 2.6 63 39 
45-54 . . .| 19.1) 13.6 5.5! 0.9 | 28.6 | 24.3) 4.3! 5.7 110 70 
55-64 ~ « 14.7 3.3 6.6 108 61 
65and over. . 11.1 6.7) 4.4) 2.2 | 18.8; 6.3) 12.5 45 48 


* Includes cases with familial type also. 


Family Incidence of Diabetes in Other Experiences. Several other 
observers have reported a high frequency of diabetes in the families of 
their diabetic patients. Table 4 summarizes several of the more 
recent experiences.23%32,6.7,9-12,14,15,16,18,21,23 Tt is not certain, however, 
to what extent the figures are comparable because the definitions or 
inclusions are not always the same. Unfortunately, statements 
regarding this important detail are rarely given, and, in some cases, 
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at least, the inclusions are not as strictly limited as in this experience. 
Other factors that impair comparability are the type of patients, 
i. e., Whether private, clinic or ward, the sex and age distribution, 
and also the length of the period of observation of the patients. 
Despite these limitations, it is significant that in several of the 
experiences shown in the table, the percentages of patien.s with a 
family history of diabetes are nearly of the same orcer as in the 
present experience, and in 1 of them, the later series reported by 
Cammidge, the percentage is considerably higher. Only the series 
reported by Matz, by Wendt and Peck and by John are much below 
the average. 

TABLE 4.—INCIDENCE OF DIABETES IN THE FAMILIES OF DiaBeTics. PERCENTAGE 


oF CASES REPORTING HEREDITARY AND FAMILIAL Types OF Famity History. 
RECENT CLINICAL EXPERIENCES. 


Per cent with family history of 
diabetes. 


No. of 
Total cases. 
Hereditary. Familial. 
familial. 
Joslin, Boston—1920—-1928 25.6 16.9 8.7 4,831 
Cammidge,* London: 
1928734 . 28.0 s00 
Gray and Sansum, 9 Santa Barbara—1925-1931 23.9 ; a 1,005 
John, C leveland—1921-1928 . 9.9 4.5 2,000 
1925-1927 . . ‘ ‘ 10.0 6.1 3.9 1,000 
1921-1925 . 9.7 4.6 5.1 1,000 
Kern, Phils adelphia- 25.3 300 
Labbé," Paris—1931+ 27.6 857 
Lawrence, London—19: 307 28.0 1,100 
Matz,'# U.S. Veterans’ Bure au—19364 
Living 4.3 3 1,473 
Fatal 4.0 3.2 250 
Murray-Lyon, ‘16 Edinburgh _193: st 16.3 1,700 
Palmer, Seattle—1919- 1929 . : 20.0 12.0 9.0 300 
Umber C linic, Berlin: 
Finke6—1925-1930t ; 26.2 18.7 7.5 1,500 
Seckel2!—1920-1925 26.4 17.4 9.0 391 
Wendt and Peck, Detroit—1919-1929 . 14.8 1,073 


* Evidently includes cases with family history of glycosuria. 
+ Publication date. 
t Calculated from figures in text of original article. 


There is fairly close agreement also between the several series in 
the percentages of family histories of the hereditary type. Such 
histories, in most instances, are considerably more frequent than 
familial type histories, the only exceptions to this rule being the 
series reported by Cammidge and 1 of John’s series. These two 
observers likewise are the only ones who report more than one series 
of cases. Cammidge’s later group®’ shows so large an increase in 
the reported family incidence of the disease over the earlier group 
that it must certainly be due to more careful history taking or a 
difference in definition. 

Most observers report higher figures for children than for adults, 
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and as Table 5 shows, the figures are frequently very high.2°.15-6.21,8.20.17 
In only 3 of the experiences included in the table are details available 
regarding the type of family history, and these show considerable 
differences in this regard. 
TasLe 5.—INCIDENCE OF DIABETES IN THE FAMILIES OF CHILD DiABetics. PER- 
CENTAGE OF CaSEsS REPORTING HEREDITARY AND FAMILIAL Types OF FAMILY 
History. ReEecENT CLINICAL EXPERIENCES. 


| Total 


Hereditary. Familial. 
familial. | 
Joslin, Boston—1925-1934 30.0 23.9 6.1 669 
Cammidge,? Loudon—1934* . . . . 65.2 19.6 45.5 112 
Grote’ Frankfort—1933* . . . . . 53.2 | 65 
Priesel and Wagner,” Vienna—1932 . . ... 36.3 16.5 19.8 | 121 
Von Noorden,”’ Frankfort and Vienna...” 37.3 | 102 
Umber Clinic, Berlin: | 
. . . . .. . 26.9 26 
28 


. . . . .. . 39 


* Publication date. 


Several aspects of Miiller’s experience are of interest. His child 
diabetics showed approximately the same incidence of positive 
family histories as older patients. Of 181 siblings of his patients, 
51 (28.2%) were diabetic; but of the 99 siblings who were approxi- 
mately the same age or older than the patient, 31.3% had diabetes, 
compared to 24.4% among younger siblings. This indicates clearly 
that complete facts on the incidence of diabetes in families of these 
patients cannot be known because so many of the diabetic relatives 
will not become diabetic for many years after the original observa- 
tion in the family. Miiller reported also that where neither parent 
of his patient was diabetic, the incidence of diabetes in the siblings 
was 14.6%, compared to 25.4% where 1 parent was diabetic and 
32% where both parents were diabetic. 

A somewhat different type of statement on heredity is that of 
Faelli,> not included in the table, who reported on the incidence 
of diabetes in 218 children of 50 diabetic patients. Of the living 
children, 21 (9.6%) were diabetic and 14 non-diabetics were obese. 

Jewish Diabetics. The incidence of diabetes in the families of 
the Jewish diabetic patients in this experience is appreciably higher 
than among other patients. Of the adult Jewish patients, 248 
(29.6%) reported 1 or more cases of diabetes in the family, as 
compared to 24.5% for all patients. The difference between Jewish 
and non-Jewish patients in regard to their family history of diabetes 
is particularly marked among males. The percentage of positive 
family histories was 30.3% for Jewish males, compared to 23% for 
all males, whereas among females the incidence in Jewish cases was 
29.1%, compared to 26.5% for total female cases. It will be noted 
that contrary to the experience as a whole, Jewish males reported 
a slightly though not significantly higher incidence of diabetes in 
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the family than did Jewish females. The higher incidence of family 
histories of diabetes among Jewish patients has been consistent 
throughout the experience. This is true for both sexes with but a 
minor exception. 

Among Jewish males, histories both of the hereditary and familial 
types are more frequent than in non-Jewish male patients. In 
females, on the other hand, the incidence of family histories of the 
hereditary type is slightly less in the Jewish group than in the non- 
Jewish group, but there is an appreciable excess of familial diabetes 
among the Jewish women. 

The greater frequency of positive family histories among Jewish, 
as compared with non-Jewish patients, is generally more marked 
at ages under 45 than after that age. It occurs, however, even at 
some of the more advanced ages. It is notable that the percentage 
of positive family histories among Jewish male patients is distinctly 
higher at the younger ages and decreases rather perceptibly with 
age. Among Jewish females, however, the variation by age in this 
respect is relatively small. 

Another significant finding is that the incidence of hereditary 
type histories at the younger ages is definitely higher among the 
Jewish patients than non-Jewish patients, whereas at the older ages 
the reverse is true. On the other hand, Jewish patients, regardless 
of age, report a higher incidence of cases of the familial type. 

Among Jewish children, in common with diabetic children in 
general, the percentage of positive family histories is higher than 
among adults. Of 80 Jewish children whose family histories were 
recorded, 34 (42.5%) reported cases of diabetes in their families. 
Hereditary type histories predominated, being reported by 35% of 
Jewish children. These percentages were somewhat higher than 
those reported for all children. 

Even higher percentages of positive family histories among Jewish 
patients appear in recent German experiences. Miiller reports 
that 33% of his Jewish patients have diabetic relatives, compared 
with 25.4% for all patients. Finke® reports 55% among the 
Jewish, compared with 26.2% for all patients. Among Jewish 
children, Priesel and Wagner” report 48% with diabetic relatives, 
compared with 27.3% for non-Jewish children. 

Physicians, Nurses and Dietitians. Additional evidence of the 
importance of heredity is the high incidence of diabetes in the fami- 
lies of physicians, nurses and dietitians who undoubtedly are better 
acquainted with their family histories. Of 163 physicians, 28.2% 
reported 1 or more cases in the family, as compared with 23% for 
all adult male diabetics. Hereditary type histories were reported 
by 21.5% of the physicians, but of this group 8% reported familial 
histories also in addition to 6.7% who reported familial cases only. 

Among 49 nurses and dietitians (all females), 34.7% reported 
positive family histories of diabetes, as compared with 26.5% for all 
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females. ‘The number of diabetic relatives was large. Thus, 24.5% 
of the group gave hereditary type histories, but in 12.2% both 
hereditary and familial cases existed, and in 10.2% familial cases 
only. 

Comparative Incidence of Diabetes in the Families of Diabetics and 
Non-diabetics. While these figures on the proportion of diabetic 
patients with diabetic relatives are impressive, they have little 
meaning by themselves. For, the number of relatives of the patient 
may be rather large and, purely as a matter of chance one or more 
of the relatives might be expected to have diabetes in a large pro- 
portion of the cases. The problem is, therefore, to compare the 
actual incidence of diabetes in these families with the expected, 
based on the incidence in the general population. 

A complete solution of this problem requires two types of infor- 
mation: (1) Such genealogic details for diabetic patients as the 
number of relatives according to sex, the present ages of the living, 
the ages at death of the deceased and the number and identity of 
those who were diabetic; and (2) representative data on the inci- 
dence of diabetes in a general population according to sex and age. 
Significant results may, however, be obtained by comparing the 
incidence of diabetes in the families of diabetics with that in a series 
of controls, and also by studying the incidence of diabetes in the 
parents and grandparents of diabetics, a method which fixes accur- 
ately the size of the observed population. 

A comparison of the incidence of diabetes in the immediate 
families of diabetic patients in the present series and in a series of 
controls (consisting of non-diabetic patients, students and nurses), 
based on the figures reported by Pincus and White,!” appears in 
Chart I. Because of differences in the age constitution of the 
diabetic and control series, separate comparisons were made for 
broad age groups. ‘The facts are shown separately for parents and 
siblings of the two groups. The facts relate to 1,617 parents and 
2,835 siblings of 822 diabetics, and 427 parents and 862 siblings of 
217 controls.* 


TABLE 6.—COMPARATIVE INCIDENCE OF DIABETES IN THE FAMILIES OF DIABETICS 
AND NON-DIABETICS. RECENT CLINICAL EXPERIENCES. 


Per cent 7 family history 


of No. of cases. 


Diabetics. Non-diabetics. Diabetics. Non-diabetics. 


Cammidge,’> London—1934f . 39.6 3.4 1,000 500 
Finke, Berlin—1925-1930 26.2 3.8 1,500 1,000 
Kern,” Philadelphia—1934f . 25.3 6.2 300 500 


* Parents under 30 years of age excluded. 
t Publication date. 
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The analysis of these histories shows a far greater percentage of 
diabetic relatives within the immediate families of the diabetic 
patients than of the controls. This was true both of the parent and 
sibling comparisons regardless of age. As Chart I shows, the dif- 
ferences were greater at the younger ages in both parent and sibling 
comparisons. The differences were statistically significant. 
Other recent observers*”:* have reported similar findings (Table 6). 
The data are not strictly limited to the immediate families as is the 
present experience. 


PARENTS BROTHERS ano SISTERS 
WITH DIABETES WITH DIABETES 
9.3% 


Of Diabetic Patients WZ 
Of Non-Diabetic Patients 


| 
| 


30-59 60 & OVER UNDER 30 30-59 6040VER 
Present Age” of Parents Present Age’ of Siblings 


* Age at death if deceased 


Cuart I.—Comparative incidence of diabetes in parents and siblings of diabetic 
and non-diabetic patients. (Experience of E. P. Joslin, 1934, as reported by Pincus 
and White.) 


Incidence of Diabetes in Twins. Other important evidence of 
the force of heredity in diabetes is the occurrence of the disease in 
the members of 29 pairs of twins in the present series, previously 
reported by White, Joslin and Pincus.* In 9 out of 13 pairs of 
similar twins, both members were diabetic, whereas in only 2 out 
of 16 of dissimilar twins were they both diabetic. The age at onset 
of diabetes for each member of the similar twins usually differed, 
but in only 3 out of 9 cases was the difference greater than 10 years. 
The figures necessarily exclude pairs of twins in which 1 of them 
died in infancy or early childhood from diseases other than diabetes. 

Actual and Expected Incidence in Direct Ancestry of Diabetic Children. 
The actual and expected incidence of diabetes in the parents and 
grandparents has been studied for child diabetics. We have com- 
puted the expected number of diabetics among the parents and 
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grandparents, derived from analysis of life tables by causes of death 
according to population mortality statistics. The estimate of the 
expected number is the sum of the products of the number of chil- 
dren times the separate probabilities of dying from diabetes for 
(1) the father, (2) the mother, (3) both grandfathers and (4) both 
grandmothers. For grandparents, we have used the probabilities 
at age 25, and for parents, the probabilities of dying from the 
disease between 25 and 70. Age 25 was chosen because it is roughly 
the average age of parents at the birth of the first child. (This 
point might be lowered somewhat in the case of mothers, but it 
would affect the results very little.) These age limits are liberal, 
for, it is readily seen that the grandparents of many, if not most of 
these children, are still living and, in some cases, are comparatively 
young; in like manner probably few of the parents have attained 
the age of 70. In some degree, liberal limits are necessary, however, 
because some account must be taken of the duration of the disease 
before death. ‘Two sets of comparisons are shown here, namely, 
those based (1) on 1930 statistics applied to both parents and grand- 
parents, and (2) on 1910 statistics applied to grandparents and 
1930 statistics applied to parents. The justification for the use of 
the earlier statistics for the grandparents is clear. 

Of the 841 diabetic children (age 15 or under at onset), seen 
between 1920 and 1934 and whose heredity record includes diabetic 
relatives reported up to May, 1935, 152 had diabetic parents or 
grandparents. In the great majority of these cases, only 1 of these 
relatives was diabetic, but in 13 cases there were 2 diabetics and in 
5 eases, 3 diabetics in the direct ancestry. There were 175 diabetic 
parents and grandparents distributed as follows: Father, 28; 
mother, 21; grandfather, 53; grandmother, 73. The proportions 
are as follows: Diabetic fathers, 3.3%; diabetic mothers, 2.5%; 
diabetic grandfathers, 3.2%; and diabetic grandmothers, 4.3%. 

In comparison with the 175 cases actually recorded, only 99 were 
expected to be diabetic on the basis of the 1930 mortality statistics 
and 72 where the basis for grandparents was the 1910 mortality 
statistics. ‘These figures indicate an incidence of diabetes among 
parents and grandparents at least twice that expected in a random 
sample. The comparison of the ratio of actual to expected incidence 
as between parents and grandparents is interesting, although too 
much reliance cannot be placed upon it because of the relatively 
small number of cases involved. The excess is comparatively great- 
est for fathers, the actual number being over 3 times the expected. 
It is smallest in the case of mothers, where it is only 14 times 
the expected. Their number is low because the high maternal and 
fetal mortality among diabetic women almost entirely eliminates 
such cases except where the mother has become diabetic after the 
birth of the children. Among grandparents, the excess is greater 
for grandfathers than for grandmothers. 
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Mode of Inheritance. The data of this paper, therefore, support 
the thesis that heredity is a factor in the etiology of diabetes. 
The facts as recorded routinely by the senior author are typical of 
those found in the medical literature. As we have pointed out, 
the records give only the actual cases of diabetes in relatives, with- 
out sufficiently complete genealogic details to permit analysis 
according to genetic principles. Moreover, two circumstances have 
conspired to retard a correct analysis of the hereditary picture. 
On the one hand, certain complicating factors tend to reduce the 
actual incidence in families of such a disease as diabetes, and thus 
to obscure the relations involved. On the other hand, insufficient 
knowledge of the mathematical process required for the calculation 
of the expected number of affected (diabetic) relatives has stood 
in the way of the proper treatment of the problem. It is not sur- 
prising, therefore, that even among those favoring the view that 
susceptibility to diabetes is inherited, there has been divergence of 
opinion as to whether the disease is inherited as a dominant, recessive 
or irregularly transmitted characteristic. 

The hypothesis of dominance in the transmission of diabetes is, 
however, untenable because on that hypothesis one would expect 
a far higher incidence of diabetes in the parents of diabetic children 
and in the children of diabetic parents than is actually recorded. 
To assume an irregular type of transmission would be questionable 
because instances of transmission of this type are rare and many of 
those reported are, moreover, discounted by workers in the field of 
heredity as either spurious or due to defective information. 

The assumption of recessive inheritance in diabetes is, therefore, 
more logical. Allan’s' attempt at a Mendelian analysis was 
unsuccessful. The genetic analysis of the more complete data, 
obtained by Pincus and White on cases in the present series, has 
yielded results that accord reasonably well with expectations. For 
the details the reader is referred to their original papers. It will 
be sufficient merely to summarize their approach and findings. 

The principles involved are as follows: If the predisposition to 
diabetes is a recessive characteristic, persons inheriting the poten- 
tiality for developing diabetes may be designated in the usual ter- 
minology as mm; those not potentially diabetic but capable of trans- 
mitting the disease as Mm and those neither potentially diabetic 
nor capable of transmitting the disease as MM. Matings of MM’s 
with either of the other groups will produce no potentially diabetic 
offspring, but a certain proportion capable of transmitting the 
disease. The proportion varies according to whether the mating 
is with Mm or mm. Matings Mmx Mm produce the following 
proportions: 


1MM: 2Mm: 1mm 
Matings .m x mm produce equal numbers of Mm and mm. Mat- 
ings mm x mm produce only mm. 
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In accordance with the known facts on diabetes in the families 
studied, Pincus and White classified the matings as: (1) Both 
parents non-diabetic (Mm x Mm); (2) one parent diabetic, the other 
non-diabetic (mm x Mm); (3) both parents diabetic (mm x mm). 
The number of families where both parents were diabetic (mm x mm) 
was small and the results of the calculations merely suggestive. In 
the other 2 groups included in their first paper,'®* which consisted, 
respectively, of 440Mm x Mm and 81Mm x mm families, the num- 
ber of children (brothers and sisters of the patient) expected to be 
diabetic was computed after allowing for (1) the size of the family, 
(2) the fact that each family was chosen because 1 member had 
been identified as diabetic, (3) the age incidence of onset of diabetes 
and (4) the fact that the expected numbers represented not actual 
diabetics, but persons capable of developing diabetes, and subject 
therefore to at least the usual mortality prior to the age at which 
diabetes would appear. Adjustments for these factors were made 
independently on the basis of several sources of data, and the results 
from the different bases agreed pretty well. Pincus and White 
found that in the group where both parents were presumably non- 
diabetic, 64 out of 1,495 siblings of the patients were diabetic, as 
compared with 64.68 expected on two different bases as regards 
age incidence at onset, and 68.35 on a third basis. In the families 
classified as matings mmx Mm, there were 32 diabetic siblings 
out of 299, as compared with 32.43, 32.85 and 34.24, respectively, 
expected on each of the three bases. There were divergences in the 
detailed age groups of the siblings, but these need not be considered 
serious because of the relatively small size of the samples by age. 

Pincus and White frankly recognized the weaknesses in their 
argument, the chief of which is that one cannot be certain that one 
has correctly designated the matings. Some of the non-diabetic 
parents classed as Mm are potentially diabetic, mm. This group 
includes some who have died or will have died before diabetes has 
developed, and it also includes living parents who may subsequently 
develop the disease. But computations made on the assumption 
of even a fairly large error in the designation of matings showed a 
scarcely significant deficiency of expected siblings. 

Similar calculations were subsequently made by these authors” 
on a larger series of cases (822 families, including those of the first 
series) for the testing of which more carefully refined basic data 
were used, and further consideration was given to the error in the 
designation of matings. The estimates of incidence of diabetes 
entering into the calculations took account of the differential sex 
frequency, and two sets of data on age incidence at onset were used, 
one derived from Joslin’s own cases and the other from a group of 
diabetics in the general population, namely, those dying in Massa- 
chusetts during the period corresponding roughly to that covered 
by Joslin’s experience. Analyzing first the reported incidence of 
diabetes in the parents of this group of diabetic patients, Pincus 
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and White estimated that on the basis of Joslin’s age at onset data, 
there were 158 potentially diabetic parents, of whom 146 were 
identified and only 12 unidentified, but that on the basis of general 
population age at onset data, there were 321 potentially diabetic 
parents, of whom 146 were identified, or a deficiency of 175 uni- 
dentified. Pincus and White next estimated the number of diabetic 
siblings in the families of this larger series of patients, classifying 
the matings according to the known incidence of diabetes in the 
parents, 7. €., no correction was made for errors in the designation 
of matings. In the estimates based on the Joslin age incidence, 
this type of error was shown to be small. The corresponding error 
was materially larger in the estimates based on the Massachusetts 
material. These estimates, in which the two bases of age at onset 
were used, showed the following results: 


Number of dis betic siblings. 


Expected. 
Observed. Joslin Massachusetts 
age at age at 
onset data. onset data. 
MmxMm . . 98 121 90 
Mm x mm : 48 63 39 
mm x mm 13 


In contrast to the close agreement between the actual and the 
expected number of diabetic siblings in the first series, there is a 
sizable difference between the two sets of figures in the larger series. 
The material deficiency, on the basis of Joslin’s age at onset data, 
may cast some doubt on the validity of the assumption of Mendelian 
recessive inheritance of the disease, but in construing these facts it 
must be taken into consideration that the very nature of the material 
makes close accounting impossible. 

Thus far these analyses by Pincus and White constitute the most 
satisfactory approach to the problem of the inheritance of diabetes. 
In view of the assumption and approximations, unavoidably in- 
cluded in their analyses, it is probably inaccurate to say that the 
recessive inheritance of diabetes or of a diabetic tendency has been 
conclusively proved. This hypothesis of the inheritance of the 
susceptibility to diabetes is, however, in closer accord with the 
observed facts than assumptions of other types of hereditary trans- 
mission. As additional data on family histories of diabetics accu- 
mulate, it will be possible to test the theories of inheritance even 
more rigorously. It is hoped that other students of the subject 
will carefully collect and analyze series of family histories. It must 
be emphasized, however, that occasional and striking examples are not 
suitable for such analysis, but only family histories collected seriatim. 
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It should be noted in passing that Cammidge* found that hyper- 
glycemia was transmitted in mice as a recessive character. 

Further evidence of the factor of inheritance in diabetes is given 
by Pincus and White’s study of blood sugar curves of a number of 
relatives of diabetics. They found that 14% of these relatives, 
given a routine blood sugar test, had blood sugars higher than a 
series of non-diabetic controls with a negative diabetic family 
history, and 25% of those given sugar tolerance tests gave high 
values, as compared with controls. The number of cases concerned 
was not large, but they seemed to show a distribution in accordance 
with the types of matings from which they sprang. Mackler and 
Fischer’s" study, however, of the blood sugars of siblings of young 
diabetic patients gave practically negative results. Tyner” found 
that “pre-diabetes’’ was more frequent among those with a family 
history of diabetes than among those with a negative family history, 
the relationship being limited, however, to those where the heredity 
was of the direct type (7. ¢., in parents). A large proportion of 
those reporting direct heredity were, moreover, obese, particularly 
those giving a “ pre-diabetic”’ blood sugar curve. Not much weight, 
however, can be given to these findings because of the small number 
of cases and the general method of his study. 

Summary. The influence of heredity in the etiology of diabetes is 
obscured by other factors, but it is unquestionably of prime impor- 
tance. The percentage of patients reporting cases of diabetes in 
the family is notably large, even when observations are restricted 
to certain degrees of kinship. 

Altogether 24.5% of the patients in the present series gave a 
positive family history. Even higher percentages were found in 
special groups, for example, in women as compared with men; in 
recent cases as against earlier cases; in diabetic children, especially 
the living children under observation for an extended period of 
time, as compared with the children who died; in physicians 
as compared with other patients; in Jewish patients as compared 
with non-Jewish patients, and in similar compared with dissimilar 
twins. The percentages of diabetic patients with a positive family 
history of diabetes are far higher than those for non-diabetic control 
groups. Thus, taking parents between ages 30 and 59, 8.6% of 
the parents of diabetics were also diabetic, compared to 0.5% of 
those of non-diabetics; and of the parents over 60, 9.3% of the 
parents of diabetics were also diabetic, but only 3.8% of the parents 
of non-diabetics. Similar differences were found for siblings of 
diabetics and non-diabetics. The incidence of diabetes in the 
parents and grandparents of diabetic children was found to be from 
approximately 2 to 2} times the normal, according to the basis used 
in the estimate. 

The predisposition to diabetes seems to be inherited as a Mende- 
lian recessive character. Original work of Pincus and White on 
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this subject shows that the observed numbers of diabetic siblings of 
diabetic patients approximates, within rather close limits, the 
numbers expected on the basis of recessiveness. It is, therefore, 
concluded that the theory of recessiveness accords best with the 


available facts. 
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THE GASTRIC JUICE IN PATIENTS WITH PERNICIOUS ANEMIA 
IN INDUCED REMISSION. 


By S. M. Gotpuamer, M.D., 


ASSISTANT PROFESSOR IN MEDICINE, UNIVERSITY OF MICHIGAN, ANN ARBOR, MICH. 


(From The Thomas Henry Simpson Memorial Institute for Medical Research, 
University of Michigan.) 

THE recent advances in the physiology of hematopoiesis, especially 
in pernicious anemia, have emphasized the importance of the gas- 
tric secretions.2°.».16.6°.1. Although it is generally accepted that the 
Addison-Biermer type of anemia is associated with achylia gas- 
trica, exceptionally rare instances have been reported in the liter- 
ature’3.3.1,7.12.6¢ jn which “free” acid was secreted in the stomach. 
Further, a group of patients with a macrocytic anemia have been 
observed in which there has been a return of secretion of “free’’ 
hydrochloric acid after treatment with potent antipernicious anemia 
medication. 

The following observations were made from data obtained from 
27 patients with pernicious anemia in induced remission, who had 
received antipernicious anemia therapy for at least 12 months. 


Methods. The patients selected were demonstrated to have pernicious 
anemia by their history, physical findings and laboratory procedures. The 
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red blood cell counts were made on a Neubauer-Levy counting chamber (new 
ruling, U. S. Bureau of Standards). The reticulocyte counts were made on 
brilliant cresyl blue stained cover slip preparations, and on each occasion 
1000 red blood cells were counted. 

The specimens of gastric juice were collected by continuous aspiration 
of the stomach for 1-hour periods by means of a water suction pump (10 cm. 
mercury pressure). All samples were obtained under fasting conditions 
(no food or fluid for at least 8 hours). Histamine stimulation was used since 
it is known to have no effect on gastric juice volumes in patients with per- 
nicious anemia.‘ When the specimens were collected, the volume secreted 
per hour was determined, as well as the presence or absence of “free’”’ hydro- 
chloric acid. To the remaining gastric juice, sufficient concentrated hydro- 
chloric acid was added to produce a hydrogen-ion concentration of pH 2 
and the material was then stored in the ice box. 
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RED BLOOD CELLS~- MILLIONS PER CU.MM 


Cuart I.—The relationship of gastric juice volume and peripheral red blood count 
in patients with pernicious anemia in induced remission. 


The average gastric juice volume in the normal subject under the 
conditions of these observations is approximately 150 ec. per hour;'® 
in patients with pernicious anemia in relapse, 20 cc. per hour.®® In 
individuals with pernicious anemia in induced remission, the average 
gastric juice volume was found to be 46 cc. per hour. The extremes 
of gastric secretion were 8 and 160 cc. per hour. It is to be noted 
that only 1 patient had a normal gastric juice volume (Table 1). 
From the figures plotted in Chart I, there appears to be no relation- 
ship between the amount of gastric juice secreted and the level of 
the peripheral red blood cell count. The latter probably is depend- 
ent upon both the amount of therapy received plus the amount of 
“intrinsic factor” present. However, it is suggestive from the 
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figures as seen in Chart II, that a relationship exists between the 
individual’s age and the total amount of gastric secretion. This is 
especially noticeable in the subjects over 50 years and those less 
than 50 years. It appears that younger individuals secrete more 
gastric juice per hour and the rate of decline of secretion is more 
rapid under the age of 50 years than over this age. A similar con- 
dition is noted in normal subjects. 


TABLE 1.—PERNICIOUS ANEMIA IN INDUCED REMISSION. 


Red blood cells Gastric juice 
(millions per volume “Free’’ hydro- Age 
Case No. c.mm.). (ce. per hour). chloric acid. (years). 

ae 4.26 25 — 53 
4.41 45 ome 52 
4.76 26 56 

4. 4.24 10 7 
4.02 40 63 
6. 4.80 10 - 64 
7 4.19 28 _ 68 
. 4.60 95 41 
5.13 17 69 
10 . 5.36 45 56 
1] 4.92 45 43 
5.04 35 67 
4.71 64 39 
14. 4.68 8 - 68 
1S . 4.91 56 45 
16 4.27 13 - 50 
17 . 4.77 20 62 
18 . 4.55 61 - 45 
19. 4.85 42 54 
20. 5.67 160 40 
21. 4.92 23 - 66 
22 4.77 85 — 57 
23. 4.66 65 =a 65 
24. 4.30 125 = 61 
25. 4.15 68 — 47 
26 4.74 9 - 54 
27 4.57 52 — 46 


In patients of the same age groups, the gastric juice volumes of 
those in therapeutically induced remission were markedly increased 
compared to those in relapse. In 3 of 4 cases studied in relapse and 
remission, there was an increase in gastric secretion from 4 to 8 fold. 
It is to be emphasized, however, that only in 1 instance did the 
volume return to the average normal level of 150 cc. per hour. 

There was no “free” hydrochloric acid present in any of the spec- 
imens obtained. 

The following experiment was performed to determine whether 
or not the “intrinsic factor’ was present in the gastric contents of 
pernicious anemia patients in induced remission. A total of 900 ce. 
of gastric juice was used to make an intramuscular extract.?"® This 
was concentrated under reduced pressure to 15 cc. Equal doses 
were injected intramuscularly on 3 successive days in a patient with 
pernicious anemia in relapse. At the onset of treatment, the red 
blood cell count was 1.25 million per c.mm.; the hemoglobin 31% 
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(Sahli), and the reticulocytes 3%. Subsequent blood changes are 
shown in Chart III. An initial reticulocyte increase was noted on 
the third day, a maximum peak of 17% on the eleventh day, and 
then a gradual return to the pretreatment level. This response is 
similar to those which were previously reported as indicative of the 
presence of the intrinsic factor in normal gastric juice’ and in 
untreated patients with pernicious anemia.” 
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Cuart II.—The relationship of gastric juice volume and age in patients with per- 
nicious anemia in induced remission. 


Discussion. Pernicious anemia is but one type of a group of 
macrocytic anemias, and one must of necessity rule out the various 
other forms such as those due to removal of the intrinsic factor or 
its source by mechanical means (gastrectomy), cancer of the stom- 
ach, alcoholic gastritis, failure of absorption, and failure of storage. 
We may then say that the macrocytic anemia of pernicious anemia 
results from the reduction of the “intrinsic factor” in the stomach, 
the exact etiology not determined. In this latter group, over 1000 
gastric analyses have been performed with histamine stimulation, 
and without exception achlorhydria has been present.'® Twenty- 
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seven observations have been made on patients in induced remission 
with no return of ‘free’ hydrochloric acid in the gastric contents. 
More than 10,000 gastric analyses have been reported in the litera- 
ture and only rare cases have been noted with “free’’ hydrochloric 
acid. It would seem more likely that the macrocytic anemias 
observed with “free’’ hydrochloric acid and those with return of 
“free” hydrochloric acid after adequate antipernicious anemia 
therapy are not true pernicious anemia, but one of the other forms of 
disturbed hematopoiesis. 
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Cuart III.—The effect on a case of pernicious anemia of three intramuscular injec- 
tions of concentrated gastric juice obtained from patients in remission. 


The decreased gastric volume observed and its correlation with 
age are suggestive of the fact that pernicious anemia may be due to 
changes resulting from early senility. The increased gastric func- 
tion following antipernicious anemia therapy, casts some doubt as 
to the value of estimating the potency of an antipernicious anemia 
preparation from the maintenance dosage alone. 

Conclusions. 1. The volume of gastric juice in patients with 
pernicious anemia in induced remission is reduced, although excep- 
tionally it may reach the normal range. 

2. The average gastric juice volume in normal subjects is 150 ce. 
per hour; 20 ec. in pernicious anemia in relapse and 46 cc. in per- 
nicious anemia in induced remission. 

3. No “free” hydrochloric acid was found in the gastric juice of 
the 27 patients w ith pernicious anemia in induced remission. 
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4. The amount of gastric secretion appeared to be related to the 
age of the individual, averaging 63 cc. per hour in the younger and 
31 cc. per hour in the older subjects. 

5. The “intrinsic factor” is present in the combined gastric juice 
of patients with pernicious anemia in induced remission. 
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LEUKEMOID RESPONSE OF TUBERCULOUS RABBITS TO 
ADMINISTRATION OF TUBERCULIN. 
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THE MAYO FOUNDATION, 


AND 
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FELLOW IN PATHOLOGY, THE MAYO FOUNDATION, ROCHESTER, MINN. 


(From the Division of Experimental Medicine.) 


TuE cellular changes that occur in the blood in clinical aud experi- 
mental tuberculous infections have been elucidated by the studies 
of a large number of investigators, and, as a consequence, much 
information concerning the behavior of the various types of leuko- 
cytes in tuberculosis has been obtained. There have also been 
occasional reports in the literature of observations that suggest 
that, under certain conditions, individuals affected with tubercu- 
losis may have a terminal blood picture similar to that designated 
by Krumbhaar" as “leukemoid.” This term denotes any condition 
wherein the blood picture alone (that is, without considering other 
diagnostic criteria) is similar to that of leukemia. 

Roth" described a case of miliary tuberculosis in which the blood 
picture was that of acute myelogenous leukemia; however, the 
morbid anatomic changes in this case failed to substantiate the 
blood findings. Roth also referred to 4 similar cases previously 
reported in the German literature. Marzullo and deVeer” reported 


Fic. 1.—Marrow from femurs of tuberculous and non-tuberculous rabbits: a, 
normal-appearing marrow tissue; b, hyperplastic marrow t*ssue from a tuberculous 
rabbit 72 hours after administration of tuberculin. 


Fic. 2.—Two fields of a cover-slip preparation of the peripheral blood of a sensi- 
tized rabbit 48 hours after administration of tuberculin; immature granulocytes 
predominate. 
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Fic. 5.—Types of leukocytes in the peripheral blood of tuberculous rabbits follow- 
ing injection of tuberculin: a, leukoblast; b, two promyelocytes in different phases 
of maturation; c, myelocyte; d, myelocyte in mitosis; e, late phase of metamyelocyte, 
and /, monocytic form with histocytic characteristics. 
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2 cases of tuberculosis, 1 pulmonary and 1 generalized, in which the 
blood picture was myeloleukemoid and the clinical course simulated 
acute myeloid leukemia. Custer and Crocker‘ reported 2 cases in 
which the condition was clinically rather characteristic of myelo- 
genous leukemia and was apparently due to widespread tuberculous 
infection; they concluded that ‘‘tuberculosis can produce a leuke- 
moid blood picture of the myeloid type,” and they warned against 
making a diagnosis of leukemia from the blood picture alone. Gosau® 
described in detail a case of what he considered to be chronic myelo- 
genous leukemia associated with acute septic tuberculosis. The 
peripheral blood picture was that of chronic leukemia of the mye- 
loid type, but the findings at necropsy did not substantiate a diag- 
nosis of leukeiia. 

From the foregoing observations on the occurrence of an excess of 
immature myeloid cells in tuberculous human beings, the possibility 
of inducing a comparable phenomenon experimentally seemed worthy 
of investigation. However, the explanation of the abnormal activity 
on the part of the hematopoietic elements of the bone marrow is 
not entirely obvious. Since the majority of leukemoid reactions 
had occurred in human beings affected with tuberculosis of rather 
severe proportions, a possible explanation might be the develop- 
ment, previously, of tuberculous allergy or sensitivity of the marrow 
tissues similar to that which exists in the skin of the majority of 
tuberculous individuals. If the myeloid tissues become sensitized 
to tuberculoproteins, and are suddenly brought under the influence 
of an excessive amount of this substance during some obscure phase 
in the progression of the disease, it is conceivable that the ensuing 
reaction could result in an excessive overstimulation of the myeloid 
elements. 

In order to test the validity of this assumption it was decided to 
infect a group of animals with tuberculosis and, after sufficient time 
had elapsed for sensitivity to develop, to administer a rather large 
dose of tuberculin and then follow the peripheral blood picture » * 
possible changes in the bone marrow. 


Methods. Two groups of apparently normal adult rabbits were selected. 
Group 1, which consisted of 9 rabbits, was not injected with tubercle bacilli 
but did receive tuberculin after the normal blood picture was recorded. 
The amount of tuberculin given was 10 mg. per kilo. of body weight and it 
was administered subcutaneously. After the tuberculin was given the 
leukocyte picture was observed daily for four days. 

Of 11 rabbits in Group 2, 9 were injected subcutaneously with a bovine 
strain of tubercle bacilli, 1 received avian and 1 human tubercle bacilli 
intravenously.* The dose given in all instances was the same: 0.5 cc. of 
physiologic sodium chloride solution containing the bacteria in suspension, 


* Each of these bacterial strains had been previously injected into rabbits, guinea 
pigs and chickens and found to be typical in its pathogenicity for the bovine, avian 
and human varieties, respectively, of Mycobacterium tuberculosis. Additional 
observations indicate that the avian strain used is less virulent than tubercle bacilli 
ordinarily obtained from tuberculous chickens. 

VOL. 193, No. 1.—JANUARY, 1937 2 


30 FELDMAN, STASNEY: ADMINISTRATION OF TUBERCULIN 


the turbidity of which being comparable to Tube 1 of the McFarland 
nephelometer. Following injection of the infective bacteria, the peripheral 
blood was examined at intervals of 1 week for a period of 4 weeks and then 
daily for 3 days prior to the injection of tuberculin. Tuberculin was then 
administered subcutaneously, the dose being 10 mg. per kilo of body weight. 
After the injection of tuberculin the blood was examined daily for 6 days. 
The animals, with the exception of 2 that died, were killed and examined 
for lesions of tuberculosis. Portions of the following tissues were secured 
at the time of necropsy for the preparation of histologic sections: liver, 
spleen, lungs, kidneys, skin, and bone marrow (from the femur). 

In addition, portions of the bone marrow which were fixed in Helly’s 
fluid were stained according to the method of Dominici and were examined 
for changes in the cellular constituents.* 

Technique of Examination of Blood. Total and differential leukocyte 
counts were made daily between 8 and 9 a.m. The respective specimens 
were obtained from a freely-flowing marginal ear vein. Standard pipets 
were used for dilution of the blood. The cover slip and smear preparations 
were stained according to the May-Griinwald-Giemsa method. For differ- 
ential counts, 200 cells were counted routinely and the absolute number 
of the different varieties per c.mm. was calculated and charted. In those 
instances in which a high count was obtained, the results were confirmed 
by examination of duplicate specimens taken at the same time. 

Dry smears stained by the May-Griinwald-Giemsa technique were used 
and no difficulty was encountered in distinguishing between the different 
types of cells of the peripheral blood. As pointed out by Pappenheim," the 
character of the nucleus and of the cytoplasmic structure is most important 
in distinguishing the different types of leukocytes. In reviewing the litera- 
ture Hall’ found that the value of the supravital method in discriminating 
between the respective types of leukocytes is controversial; according to 
him the method is more useful in the study of cellular metabolism and the 
mechanism of phagocytosis than in distinguishing between the respective 
leukocytes of the peripheral blood. Hall’s criticism that the effect of cellular 
metabolism may alter the specific distinguishing features of the monocytes 
warrants consideration. Extraneous factors, such as elevation of tempera- 
ture and concentration of dyes as well as intrinsic physiologic change sin 
the cell, may affect the size and pattern of neutral red bodies that consti- 
tute the characteristic rosette. For these reasons we preferred in this study 
to use the dry smear method. 


Results. Z'uberculous Lesions in the Infected Rabbits. All of the 
rabbits except one had lesions of tuberculosis at the time of necropsy; 
this one, in which disease could not be demonstrated either grossly 
or microscopically, had received the same dose of bovine tubercle 
bacilli as the other 8 and had been under observation for the same 
period. The degree of tuberculosis in the rest of the animals was 
with few exceptions rather limited. One of them which has been 
infected with the bovine tubercle bacillus and one which had been 

* In addition to the rabbits just mentioned a large number of other rabbits were 
also injected with tubercle bacilli for the purpose of studying the leukocytic response 
following the administration of tuberculin. For various reasons few of these were 
suitable for this study. In the majority the resultant infection was either too virulent, 
death occurring within 3 to 4 weeks, or it was so mild that no lesions could be found 
at necropsy and the expected leukocytic response did not occur. Many different 
strains of bovine tubercle bacilli were tried before one was finally found that was 


satisfactory. After much experience we also found that the subcutaneous route of 
producing infection was superior to the intravenous one for the purposes of this study. 
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infected with the human form of the organism had lesions in the lung. 
Only 1 animal (which had been injected with the avian tubercle 
bacillus) had lesions in the spleen. The 8 tuberculous rabbits that 
had received tubercle bacilli of the bovine type all showed lesions 
of the subcutis in the area where the bacteria had been injected, 
and a few of these also had small tubercles in one kidney.* 

While macroscopic tubercle-like lesions of the bone marrow were 
noted in but 1 animal at the time of necropsy, subsequent micro- 
scopic examination disclosed a few tuberculous foci in the myeloid 
tissues of 4. These lesions were characterized by an active periph- 
eral zone of histiocytes, many of which were becoming epithelioid in 
character, and by central caseation in which acid-fast bacillary 
forms were present. Giant cells of the Langhans type were not 
seen, nor was there evidence of peripheral encapsulation. 

Lesions of tuberculosis were observed microscopically in the 
kidneys of 3 rabbits. In each instance the lesions were limited to 
one kidney and were of an active non-encapsulated type, with casea- 
tion necrosis of the central portion in which acid-fast bacteria could 
be seen. Lesions of tuberculosis were present in the lungs of only 
two animals. These lesions were discrete tubercles, some of which 
were simply foci of epithelioid cells; others revealed a lymphocytic 
peripheral zone and central caseation (Table 1). 

As has been said, tuberculous lesions occurred in the subcutis of 
8 of the 9 rabbits that were injected subcutaneously with the bovine 
tubercle bacillus. In a few instances the lesions had ulcerated and 
were discharging a thin purulent exudate containing numerous acid- 
fast organisms. The.lesions in the subcutis, while granulomatous in 
character, were definitely progressive. Necrosis was commonly 
observed in the depths of the lesion and, in a few instances, caseous 
cavitations had formed. The area of involvement in the subcutis 
of the respective animals varied in size from nodular lesions 1 cm. 
in diameter to flattened irregular indurated areas measuring from 
4 to 5 cm. at their greatest dimension. In only one instance, Rabbit 
1, was there involvement of the adjacent musculature, and in this 
case destruction of the muscle fibers was striking, many of the 
necrotic fibers containing areas of calcification. Generally speaking, 
however, the lesions in the subcutis were suggestive of an actively 
progressive and destructive type of tuberculous infection in which 
there was a considerable amount of necrosis and but little if any 
tendency toward arrestment of the disease. The extensive necrosis 
and ulceration noted in many of the lesions provided favorable 
conditions for septic complications, although the extent of the dis- 
ease in most of the animals did not constitute an immediate threat 
to life. 

* No lesion was regarded as tuberculous unless acid-fast bacillary forms were 
demonstrated in appropriately stained histologic sections. 


32 FELDMAN, STASNEY: ADMINISTRATION OF TUBERCULIN 


TABLE 1.—ExTENT oF TUBERCULOSIS AMONG RABBITS AT THE TIME OF NECROPSY 
AND THE LEUKOCYTE COUNT BEFORE AND AFTER THE ADMINISTRATION OF 
TUBERCULIN. 


Leukocyte 
2 | 2 So 
3 SHS | | 208 
1 Bovine | 39 | Extensive in subcutis Well marked | 21.2 | 81.9 | 24 
2 Bovine 39 | Subcutis Well marked | 33.0| 96.0 24 
3 | Bovine | 39 | Extensive in subcutis, one Moderate 14.3| 61.0 48 
kidney 
4 | Bovine | 39 | Subcutis, one kidney Well marked | 13.0 | 115.9 | 48 
5 | Bovine | 36 | Subcutis Well marked | 12.3 42.0; 48 
Bovine | 39 | Subcutis, omentum, bone Well marked | 28.2 | 110.0 72 
| marrow } 
7 Bovine | 39 | Subcutis, lungs, omentum, Moderate 13.7 | 90.0 2 
| one kidney, bone marrow | 
8 Bovine | 39 | Subcutis Well marked | 42.1 | 110.0; 48 
9 Avian 92 | Spleen, portal lymph node, Moderate | 9.9] 74.0} 24 
bone marrow 
10 Human 32 Lungs and bone marrow Well marked | 48.2 | 124.0; 72 


* All rabbits with the exception of Nos. 9 and 10 were killed for necropsy; Nos. 
9 and 10 died. 

+ In thousands per cubic millimeter of blood. 

Nore: Tuberculin was administered subcutaneously to Rabbits 1 to 8 inclusive. 
Rabbits 9 and 10 received tuberculin intravenously. 


Histopathologic Changes in the Bone Marrow and Spleen. Since 
Haam® emphasized the fact that the bone marrow of the rabbit 
under normal conditions exhibits a considerable promyelocytic 
shift, imprint preparations alone are not suitable for the estimation 
of the degree of stimulation of bone marrow in rabbits. It therefore 
seemed more desirable to study the cellular character and density 
of the tissue in paraffin preparations. 

The bone marrow was markedly hyperplastic, limited largely to 
the cells of the granulocytic series (Fig. 1). The marrow tissue was 
densely crowded with early myeloid cells, the majority of which 
were immature varieties of granulocytes. The réspective types of 
cells could be readily distinguished in the paraffin sections by the 
presence of specific and characteristic granulations, and these were 
well defined in the Dominici preparations. Excessive stimulation 
of the myeloid cells had altered the normal pattern of the marrow 
tissue to a considerable degree. The fat tissue normally present 
was almost completely absent and the outlines of the sinusoids were 
obliterated. There was slight evidence of erythroblastic stimula- 
tion. The bone marrow therefore had responded not only by deliv- 
ering into the peripheral circulation an enormously large number of 
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leukocytes, but actually had been stimulated to a striking degree 
of hyperplasia. 

Myeloid cells, easily recognized by the presence of acidophilic 
granules in the cytoplasm, were found in the sinusoids of the spleen 
and occasionally in the liver. However, these cells were not in 
excess, and sin¢e they are known to occur under normal conditions, 
no significance was attached to them. 


Rabbit No. 6 
112} (sensitized with bovine tubercle bacilli) 
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Fic. 3.—Marked increase in the total leukocyte count and the appearance of 
immature myeloid cells 72 hours following injection of old tuberculin. The excessive 
number of leukocytes disappeared after 4 days and the count returned to the level 
before tuberculin was given. 


Quantitative Changes in the Peripheral Blood. The purpose of 
this particular study we. to follow the changes that occurred after 
the administration of tuberculin to tuberculous animals. The blood 
picture before tuberculin was given was noted only for the purpose 
of establishing a base line for the estimation of qualitative and 
quantitative changes after the tuberculin was administered. These 
preliminary observations, which in most cases were made over a 
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period of 4 weeks after the injection of tubercle bacilli, indicate 
that there develops an initial, absolute and relative lymphocytosis 
which, during the process of the disease, tends to diminish. After 
the third week there is usually a fluctuation in the leukocyte count, 
and this is accounted for mainly by an increased number of poly- 
morphonuclear cells in the peripheral blood. The average total 
leukocyte count before tuberculin was given was higher than the 
normal count for rabbits. The normal count of leukocytes per 


Rabbit No. 9 ; Rabbit No. 10 
120} Gensitized with avian tubercle (sensitized with human 
bacilli) tubercle baciili) 
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Fie. 4.—Both animals show a marked increase in the total number of leukocytes 
and the appearance of immature myeloid cells following injection of old tuberculin. 
While the total leukocyte count for Rabbit 9 was 74,000 per c.mm. of blood 24 hours 
after the injection of tuberculin, Rabbit 10 showed a count of 124,000 per c.mm. of 
blood 72 hours after tuberculin was injected. 


cubic millimeter of blood for rabbits, as given by different authors, 
is as follows: Scarborough,'® 7900; Wirth,2! 8000; Haam,® 10,675, 
and Klieneberger,® 8500. Our own observations, made on 9 appar- 
ently normal rabbits, indicated the total leukocyte count to be 
approximately 11,000. 

The most significant change following the administration of tuber- 
culin to rabbits experimentally infected with tuberculosis was the 
enormous rise in the leukocyte count (Fig. 2). Twenty-four to 72 
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hours after the injection of tuberculin the leukocyte count of all 
animals showed a striking rise, and in several instances it attained a 
maximal increase up to 110,000 to 124,000 per c.mm. (Figs. 3 and 4). 
The leukocytic response, while differing in its intensity in individual 
animals, was always definite and of such a character as to indicate 
clearly an energetic stimulation of the myeloid tissues. Figures 3 
and 4, which illustrate the different leukocytic reactions of 3 selected 
individual animals infected, respectively, with the 3 varieties of 
Mycobacterium tuberculosis, clearly indicate that a comparable 
reaction was manifested in each, the differences being merely quan- 
titative.* The most impressive rise occurred in the polymorpho- 
nuclear leukocytes and, simultaneously, there was noted a marked 
shift to the left in these cells. Leukoblasts, promyelocytes, myelo- 
cytes, and metamyelocytes were present in the peripheral blood 
(Fig. 5). All three varieties of polymorphonuclear cells, the pseudo- 
eosinophilic, the true eosinophilic, and the basophilic, were increased. 
Following the administration of tuberculin the number of mono- 
cytes increased slightly, but compared to the rise in the number of 
polymorphonuclear cells the increase was insignificant. ‘The number 
of lymphocytes showed a definite tendency to diminish. 

Morphologic Characteristics of the Leukocytes. ‘There was a marked 
shift to the left among the myeloid cells, and it seems desirable to 
give a brief description of the different types of cells observed: 

Leukoblasts were characterized by blue cytoplasm and by a 
relatively large and round nucleus with a fine nuclear pattern, the 
chromatin of which was arranged in strands (Fig. 5a). The pro- 
myelocytes still retained the blue cytoplasm but the perinuclear 
zone showed signs of acidophilic metamorphosis. The chromatin 
exhibited certain degrees of condensation but retained a fine struc- 
ture (Fig. 5b). Mvyelocytes had a round or slightly indented nucleus 
with well differentiated chromatin and parachromatin which often 
stained palely in Giemsa preparations. The special granules were 
relatively large in size (Fig. 5c). The metamyelocytes had definitely 
indented nuclei, the chromatin pattern of which, with the heavily 
condensed particles, resembled that of a mature granulocyte, or 
polymorphonuclear leukocyte (Fig. 5e). The mature polymorpho- 
nuclear cells were similar morphologically to those of human beings 
but differed from them in having pseudo-eosinophilic granulations. 
These granules took the acid dye by preference but had an affinity 

* In Figures 3 and 4, which illustrate the reaction of the different varieties of leuko- 
cytes, the immature myeloid cells have been included with the total values given for 
the granulocytes asa group. All phases of myeloid immaturity, from the leukoblast 
to the metamyeloblast, were recognized. Asan example of the occurrence of abnormal 
leukocytes, the differential count for Rabbit 9, taken at the height of the reaction 
following administration of tuberculin, is of interest. In this animal the different 
types of leukocytes were present in the following percentages: leukoblasts 2, pro- 
myelocytes 6, myelocytes 10, metamyelocytes 6, pseudo-eosinophilic granulocytes 


64, basophilic granulocytes 2.5, eosinophilic granulocytes 3.5, monocytes 4 and 
lymphocytes 3. 
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to a slighter degree for basic dyes also. The true eosinophils were 
somewhat larger than the pseudo-eosinophils, the nuclei of the former 
being distinctly outlined and usually having two or three lobulations. 
The granules were very abundant and had a strong affinity for the 
acid stain. 

The basophils had an indistinctly outlined, two-lobed nucleus 
and the cytoplasm was studded with a moderate number of deeply 
stained granules which varied in shape and size. The lymphocytes 
were round cells, with round nuclei containing markedly condensed 
chromatin. They were distinguished by a narrow rim of blue cyto- 
plasm with a few large azure granules. 

The monocytes were characterized by a relatively abundant 
light-blue foamy cytoplasm with fine azure granules. The nuclei 
were deeply indented or convoluted and had a very fine nuclear 
pattern. Often these cells were of enormous size and the cytoplasm 
contained varying numbers of vacuoles (Fig. 5f). 

Comment. ‘The literature on the blood picture in experimental 
as well as clinical tuberculosis is voluminous. There are, however, 
numerous conflicting data presented by different authors concerning 
the significance of the various types of leukocytes in this disease. 

Sabin” and her coworkers studied the changes in the blood of 
rabbits experimentally infected with tuberculosis using the supra- 
vital technique. They concluded that the monocyte was the cell 
type which is primarily affected in this disease, and they did not 
attach any significance to polymorphonuclear variations in the 
peripheral blood. Many authors who have studied the leukocyti c 
picture in tuberculosis through the use of the dry smear method 
attributed to the morphologic and numerical variations of the poly- 
morphonuclear leukocytes an important part in the tuberculous 
processes. Arneth,! Klebs and Klebs,’ Miller and Reed,!* Tread- 
gold,” Medlar and Kastlin," and many others are among those 
who emphasized the great importance of the variations of the poly- 
morphonuclear leukocyte in tuberculosis. 

Relatively few attempts have been made to study the changes in 
the blood that occur following the administration of tuberculin to 
tuberculous animals. Scholz! (1912) made several observations on 
the hematologic changes in tuberculous calves, rabbits and guinea 
pigs following the injection of old tuberculin. He noted an increase 
in the number of leukocytes and a decrease in the number of erythro- 
cytes. There was also a decrease in percentage of neutrophils and 
an increase in the percentages of the cells designated by Scholz 
as “lymphocytes.” Since no detailed descriptions accompanied 
Scholz’s paper, it is difficult to appraise properly the changes he 
reported. Wirth”! also referred to the observations of several authors 
who found that the injection of tuberculin into tuberculous animals 
provoked an increase in the leukocyte count. Very large doses of 
tuberculin resulted in leukopenia. 
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The injection of tuberculin into sensitized rabbits in our study 
instituted an enormous rise in the total leukocyte count and an 
absolute and relative increase in the number of polymorphonuclear 
leukocytes. These latter cells showed a marked shift to the left and 
occasional mitotic figures in the peripheral blood (Fig. 5d). All these 
features have a striking resemblance to the so-called ‘‘leukemoid”’ 
reactions described in human pathology. Experimentally, Liidke™ 
succeeded in obtaining a reversible leukemia-like blood picture 
in monkeys and dogs following the repeated injection of virulent 
streptococci and staphylococci after previously producing damage 
to the bone marrow with pyrodin. One of us (Stasney, unpublished 
data) obtained a leukemoid reaction in rabbits, previously sensitized 
with killed cultures of Listerella monocytogenes, following injection 
of a live culture of this organism. 

Cases have been reported following careful study in which tuber- 
culosis was regarded as responsible for the “leukemoid”’ blood picture 
in human beings. With this in mind the data obtained in this exper- 
imental study suggest that endogenous tuberculin-like products 
may occasionally stimulate the previously sensitized bone marrow 
to a hyperplastic condition. As a consequence, flooding of the 
peripheral circulation with cells of the granulocytic series ensues. 
Even after clinical diagnostic doses of tuberculin are given leukocy- 
tosis may occur with a shift to the left, such as was observed by 
Botkin,? by Arneth! and by Catoir.’ 

Some of the tuberculous animals in our series had a transitory, 
high leukocyte count befere any tuberculin was given. Such counts, 
however, were never as high as those recorded after tuberculin 
had been administered, since following the administration of this 
product an enormous elevation of the leukocytic elements always 
occurred. These observations suggest that some toxic product lib- 
erated from tuberculous foci in the body of the rabbit may have 
stimulated myeloid hematopoiesis prior to the administration of 
tuberculin. 

The maximal reaction usually followed 24 to 72 hours after the 
subcutaneous administration of the tuberculin; after 3 or 4 days, 
a sudden drop in the count was noted. This was not premortal 
leukocytosis, because the animals, except in two instances, lived 
until they were killed. Attempts were made to maintain the high 
leukocyte count by repeated daily administration of tuberculin; 
however, after 3 to 4 days the count decreased in spite of additional 
doses. 

Summary and Conclusions. In an attempt to obtain experimen- 
tally a leukocytic response comparable to the so-called “leukemoid” 
reaction described as occasionally associated with tuberculosis in 
human beings, a group of 11 tuberculous rabbits were studied. 
The hematologic observations were restricted to the quantitative 
and qualitative characteristics of the leukocytes. The results indi- 
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cate quite definitely that tuberculin given to sensitized rabbits 
provokes an elevation of the leukocyte count, which is often of 
striking proportions. This increase is predominantly granulocytic 
and there occurs a marked shift to the left. The definite hyper- 
plasia of the bone marrow, mitosis of the immature myeloid cells of 
the peripheral blood, and other significant changes suggest a condi- 
tion similar to the ‘‘leukemoid” reaction. The monocytes partici- 
pate in the leukocytosis rather insignificantly, whereas the lympho- 
cytes show a definite tendency to diminish in number during the 
reaction that follows the administration of tuberculin. Tuberculin 
given to non-tuberculous rabbits has no significant effect on the 
leukocyte count. 
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THE occurrence of plasma cells in the peripheral blood has been 
reported in such conditions as rubella, rubeola, scarlatina,? measles, 
the leukemias, Hodgkin’s disease and generalized carcinomatosis. 
In addition a small but increasing number of cases has been pre- 
sented in which circulating plasma cells have been found, not as a 
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secondary feature of some other main condition, but as a result of 
primary unrestricted hyperplasia. 

The first recorded case of plasma cell leukemia which we have 
found was that reported by Foa in 1902,‘ referred to as a case of 
pseudoleukemia plasmacellularis in which many plasma cells were 
found in sections of the spleen, liver and bone marrow, a few in 
lymph nodes and the blood. Following this, 14 other cases have 
been reported in which the form of plasma cell proliferation varies 
from myelomatous nodules in the bones accompanied by a small 
plasmocytosis, to massive infiltration of all organs and blood by 
plasma cells. 

The following case is one in which all organs and the blood were 
diffusely involved, but without tumefaction, truly a leukemic plasmo- 
cytosis in the strict sense of the term. 


Case Abstract. An American woman, white (N.B.), aged 66, was 
admitted to this hospital November 5, 1935 (service of Dr. H. W. Schaffer) 
complaining of weakness and a tingling sensation in her fingers. In the 
summer of 1935 she began to have periods of marked fatigue and nervous- 
ness; a sense of strangling and fullness of the head occurred; subsequently 
a tingling sensation in fingers and awkwardness of gait developed. For 6 
months there had been intermittent pain in the right forearm. She went 
to a sanatorium where a diagnosis of pernicious anemia was made on the 
basis of one blood examination; intramuscular liver therapy was started, 
followed by some symptomatic improvement. On coming to Philadelphia 
in October, liver therapy was continued but symptoms, particularly those 
of weakness and difficulty in walking, progressed. Past History: Typhoid 
fever at 13; hemorrhoidectomy at 50; injury to spine requiring hospitaliza- 
tion at 50. System History: One attack of epistaxis the day before admis- 
sion; no loss of weight; occasional dyspnea and palpitation; appetite good 
although diet inadequate, due to poverty. Marital History: Married for 
13 years; divorced in 1912; two full-term pregnancies. Physical Examina- 
tion: A well-developed, elderly woman in no distress; she is not jaundiced 
although skin has a yellowish tinge. There is slight exophthalmos; tongue 
is smooth and dry. Lungs are clear and resonant except for a few crepitant 
rales at left apex. Heart is of normal size with weak sounds but no murmurs. 
Blood pressure 112/80. Abdomen and extremities negative. Reflexes are 
hypoactive; sensation normal; gait awkward because of weakness. Labora- 
tory Tests: Urine shows a trace of albumin and occasional leukocytes. The 
blood findings are reported in Table 1. Kahn test negative. Blood sugar 
94 mg. %; blood urea nitrogen 17 mg. %. Gastric analysis demonstrated 
free acid to be present and a normal acid curve. Stool negative for parasites. 


TABLE 1.—PERIPHERAL BLoop EXAMINATIONS. 


R. B.C. 
Hgb. (mil- Lym- 
(gm.) lions Neutro- pho- Mono- Eosino- 
(Haden- per phils cytes cytes phils. 

Date Hausser). ¢.mm.) W. B.C. Miscellaneous. 
Nov. 7 9.5 2.42 7000 46 49 5 0 Poikilocytosis. 
Nov. 11 9.0 2.25 5300 59 39 1 1 Anisocytosis. 

Nov. 20 10.0 2.75 5200 40 4s 8 4 
Dec. 3 2.57 Vol. index 1.0. 
Dec. 10 10.0 2 70 .. Reticulocytes 0.8% 


40 REITER, FREEMAN: PLASMA CELL LEUKEMIA 


Roentgen ray of chest November 15 showed cardiac enlargement and 
haziness of both lung bases. Electrocardiogram showed left axis devigtion 
with extrasystoles and depression of S—7’ intervals in Lead I. Course: 
Liver and iron therapy was begun, inducing only slight rise in number of 
erythrocytes and no reticulocyte response, although there was some sub- 
jective improvement. On December 11 her condition became weak with 
feeble pulse followed by death. : 

Necropsy (P.G.H. 30486, 7 hours after death): A well developed, 
slightly obese, pale, elderly, white female. Skin and sclere have slightly 
icteric tinge. Heart weighs 400 gm. Red-gray epicardium is mottled by 
purple petechize. Lungs show congestion and atelectasis at bases. Spleen 
weighs 170 gm. and presents congested red parenchyma containing gray 
follicles slightly prominent for the age. Lymph nodes are normal in size and 
consistency. Kidneys: Each weighs 150 gm. Slightly narrowed cortices 
and pyramids are dotted by dark red petechiz. Genitalia show congestion, 
particularly in right broad ligament. Gastro-intestinal tract, pancreas and 
adrenal glands essentially normal. Liver weighs 1850 gm.; its softened red- 
brown parenchyma is congested. Skeleton is grossly normal; there are no 
tumor masses or areas of rarefaction demonstrable in vertebre, ribs, clavi- 
cles or sternum; bone marrow is soft, moist and brown-red in color. 

Histrotocy. In all sections taken, the blood channels, including the 
largest vessels and smallest capillaries, contain an increased number of 
leukocytes, cells of the plasmocyte series predominating. Heart shows 
marked degenerative changes and a recent thrombus in one vein. Lungs 
are atelectatic with perivascular fibrosis, marked congestion and hemolysis 
of erythrocytes. Vessels contain many plasma cells. Spleen presents 
marked increase in cellularity, partly due to congestion and stasis of ery- 
throcytes and leukocytes, but more prominently the result of diffuse infil- 
tration by plasma cells, many of which are young forms. Corpuscles of 
Malpighi are well preserved. Kidneys show collections of plasmocytes 
between the tubules and in bloodvessels. In the liver the increased cellular- 
ity of the interstices is the most striking of all viscera. Its sinusoids and 
bloodvessels contain many more leukocytes than normal and here, as 
elsewhere, plasma cells predominate; in contrast to those in lungs, pancreas 
and kidney, however, many young forms (plasmoblasts) are present. Be- 
tween these and the typical adult plasmocyte a gradual transition can easily 
be traced. Pancreas shows parenchymal atrophy and degeneration. Bone 
marrow: Sternum is approximately 70% cellular, well over half of the cells 
belonging to the plasmocyte series. There is considerable replacement of 
other cells by these plasma cells which number nearly 100% in some fields. 
Cells of the granulocyte series are present in normal proportions except for 
slight increase in the number of eosinophilic myelocytes; of the erythro- 
poietic series, normoblasts predominate. Vertebral marrow is about 80°, 
cellular; here normal hemopoietic tissue is even more extensively replaced 
by plasma cells. Nowhere is there any destruction of bone. 


Discussion. A differential count of cells in bloodvessels of liver 
and pancreas (Table 2) shows approximately the same percentage 
of plasma cells in each although the incidence of young forms, which 
we have designated as plasmoblasts, is much higher in the liver. 
These plasmoblasts have the main characteristics of plasma cells, 
i. e., basophilic cytoplasm with pale staining perinuclear halo and 
centrally or eccentrically placed nuclei in which the chromatin is 
arranged around the periphery in “cart wheel” pattern; but they 
show details indicative of immaturity such as larger size, less deeply 


B 


Fic. 1.—A, Liver showing markedly increased cellularity between cords and in 
periportal spaces (xX 149). B, Liver sinusoids crowded with plasma cells many of 
which are young forms (plasmoblasts) (XX $28). 
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Fic. 2.—A, A bloodvessel of the pancreas filled with leukocytes of which the major- 
ity are plasma cells (X 828). B, Infiltration of bone marrow (sternum) by plasma 
cells and crowding out of normal marrow cells (X 598). C, A group of plasma cells in 
interstices between proximal convoluted tubules of kidney. Some of these show the 
perinuclear halo clearly (x 598). 


| 
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staining cytoplasm and larger, paler nuclei with smaller and more 
diffusely arranged clumps of chromatin. Between plasmoblasts 
and adult plasmocytes, a gradual transition is readily traced. 


TABLE 2.— DIFFERENTIAL CouNT OF CELLS IN VESSELS OF LIVER’ AND PANCREAS 
(H anp E anp Gremsa Strains.) (Per Cent). (500 Eacn.) 


Liver. Pancreas. 
36.4) 72 2 5.2 74.0 
Moomocytes . . 9.2 5.8 
Neutrophils 10.2 11.8 
Eosinophils 0.4 0.2 
Erythroblasts 1.0 0.0 
Normoblasts . 2.4 1.4 
Unidentified 3.4 5.4 
100.0 100.0 


Although no plasma cells were reported in the blood of this patient 
by those who studied the blood films during life, they were un- 
doubtedly present because of their high incidence in bloodvessels of 
all organs examined postmortem. It is very likely that they were 
identified as lymphocytes which were recorded in percentages of 49, 
39 and 48 in successive differential leukocyte counts. 

Osgood and Hunter (1934)"reported a case of plasma cell leukemia 
as the second in the literature. Patek and Castle (1936) described 
another case and cited 11 previously reported instances. These 
two recent papers have reviewed essentially the same literature, yet 
differ as to the number of cases which they accept as plasma cell 
leukemia. A study of all possible cases reveals that the distinction 
between the localized form of the disease (plasma cell myeloma) 
and the diffuse form (plasma cell leukemia) is not a sharp one and 
any attempted classification such as that of Piney and Riach,° 
which considers the intermediate groups, must be arbitrary. We 
believe that all may be fundamentally a manifestation of the same 
process; nevertheless, it is obvious that some cases have certain 
outstanding characteristics acceptable as truly leukemic, which 
others lack. 

An analogy may be drawn between this situation and the prolifer- 
ative diseases of the lymphocyte. Corresponding to plasma cell 
myeloma (plasmomyeloma) are the|ymphosarcomas without invasion 
of the blood by lymphocytes. At the other extreme, comparable to 
plasma cell leukemias as exemplified by the case presented, are 
the cases of true lymphatic leukemia. Between these two extremes, 
involving either plasmocyte or lymphocyte, is a group which presents 
a local, perhaps metastasizing tumor, from which few or many cells 
enter the circulating blood in leukemic fashion. The name leuko- 
sarcoma is applied to this type of case when the lymphocyte is 
involved; no specific term has yet been given to the plasma cell 
myeloma with plasmocytes in the blood. The fact that a high 
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percentage of the cases of plasmocytosis falls into this intermediate 
somewhat indefinitely demarcated group, is no doubt one of the 
chief reasons for the discrepancy in the number of cases accepted 
as true plasma cell leukemia. 

Summary. An additional case of plasma cell leukemia is reported 
in which there was a high percentage of young plasma cells (plasmo- 
blasts) in the liver, spleen and bone marrow. 

It is suggested that plasma cell myeloma with plasmocytes in 
the circulating blood differs from plasma cell leukemia as leuko- 
sarcoma does from lymphatic leukemia. 


* We wish to express our appreciation to Dr. R. P. Custer for invaluable 


assistance, 
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PRELIMINARY PAIN IN CORONARY THROMBOSIS. 
By Fern, M.D., 


‘ASSISTANT CLINICAL PROFESSOR OF MEDICINE, WESTERN RESERVE UNIVERSITY, 
CLEVELAND, OHIO. 


(From the Department of Medicine of Western Reserve University School of Medi- 
cine and from Lakeside Hospital.) 

THE clinical picture of coronary thrombosis is usually charac- 
terized by dramatic and sudden onset of symptoms, intractible sub- 
sternal pain, dyspnea, signs of shock, sweating, collapse, nausea, 
vomiting and fall in blood pressure. In some cases collapse and 
dyspnea are present without pain, due to high pain threshold. In 
approximately 50% of patients the attack is preceded by angina, 
unrelated to effort or emotion. Fifteen such cases, the subjects of 
this report, were seen with substernal pain preceding the onset of 
the severe symptoms by hours or days. In a complete review of 
the literature but one reference to preliminary pain was found. 
Wearn? stated that “the onset may occur after a number of anginal 
attacks which, together with the dyspnea, may constitute the only 
previous warnings of involvement of the coronary arteries.”’ 

These 15 patients presented the following picture. Substernal or 
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epigastric (rarely precordial) pain is complained of — mild, not related 
to effort or emotional strain, not severe enough to confine the 
patient to bed and often not severe enough to lead the patient to 
consult a physician. This pain is more or less constant, of a burning 
and oppressive character and is not relieved by rest or by nitrites. 
The pain lasts from a few hours to 4 weeks (Table 1). If the patient 
has had pre-existing angina of effort and of emotion, he realizes 
that the attack is unlike the usual picture, that the pain is con- 


TABLE 1.—ANALYSIS OF DaTa. 
Duration Ecg Eeg duri Evid f 
History of of pre- pre- Postmortem 

Patient. Age. B.P. preliminary Ecg after 

coronary disease. pain. severe pain. findings. 

1. H. D.* 48 | 134/00 | _i 48 hours Normal Normal ___........ Obesity, fatty infil- 
tration of myocar- 
dium. Recent cor- 
onary thrombosis, 
post. descending. 

2.1.C.* 62 | 132/74 | Angina of effort for 24 hours Normal —— 

8} years 
"3. E.K. | 57 | 150/90| 24 hours Normal Post. and basal 
| infarct 
4. B.K.*, 54 170/100 | Angina of effort for 48 hours Normal Intraventric- a, 
3 years ular block 
5. J.G.* , 54 | 172/90 | Angina of effort for 24 hours Normal 
5 years 

6. W.N.* 65 | 140/80| _......... 10 days Ant. and apical | Recent thrombosis 

infarct ant. descending. 

7. D.W.* 57 160/110 Coronary thrombo- 12 hours Normal 

sis 14 years prev. 
é. c..2. 58 140/90 Angina of effort for 24 hours Normal | Previously in-| Ant. and apical 
2 years verted 7-3 infarct 
now upright. 
ST-4 elev. 
2 mm., 7-4 
2.5 mm. 
9. C.S. 77 | 184/98 Cardiac asthma 9 26 hours Ant. and apical - 
wks. prev. Indi- infarct 
gestion since then 
10. F.U. 56 120/100 | Angina of effort for| 4 days Post. and basal ‘Recent thrombosis 
4 years infarct. Com- | of left circumflex. 
plete A-V 
block 
11. H. C. | 3 weeks Ant. and apical 
infarct 
13. 5.9 62 130/90 Angina of effort for 4 weeks Ant. and apical Recent thrombosis 
4 weeks infarct of ant. descending. 
13. A. 5S. 44 160/116; 10 days Ant. and apical 
(It. elbow infarct 
and scap- 
ula) 
14. B.M. 54 | 110/70 | Angina of effort for 7 days Ant. and apical Recent thrombosis 
2 months infarct of ant. descending. 
15. H.S. | 51 | 260/160 2 years 4days Normal Flat. 71 and Ant. and apical 
1928 T2;elevated infarct 
73: diphasic 
T4 


* Patient died during or soon after the onset of the sevc re symptoms. 
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stant and is not relieved by rest or the accustomed therapy. If the 
physician is consulted, he finds no change in the objective symp- 
toms—the blood pressure is unaltered, and there is no fever or 
leukocytosis. The heart sounds are unchanged. After a variable 
period of preliminary pain, the clinical picture of acute coronary 
thrombosis suddenly makes its appearance and with it the typical 
electrocardiographic changes. This preliminary pain occurred in 
approximately 50% of the cases of coronary thrombosis observed 
in the past 2 years. The nature of the preliminary pains was sus- 
pected in 3 of the cases in this report. 


Fic. 1.—(a) Electrocardiogram of Case 3 taken during the preliminary pain 
(Leads I, II, III and IV). Lead IV in this and subsequent records, was taken from 
the apex and left leg. The record shows no abnormalities. In Fig. 1 (6), taken 
24 hours later soon after the more severe symptoms, the depression of S—7’ and 
elevation of S—T in Leads III and IV with the upright 7—4 confirm the diagnosis of 
recent myocardial infarction, involving the posterior and basal portion of the ven- 
tricles. 


Electrocardiographic Observations. Electrocardiograms of 5 pa- 
tients were taken during the preliminary pain. The records were 
normal in 2 cases (Cases 1 and 3). The changes in Cases 4, 8 and 
15 are noted in the description of Figs. 1, 2 and 3. 

In 4 of the 5 autopsied cases the electrocardiograms were diag- 
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nostic of the location of the infarcts, using the criteria of Barnes 
and Whitten! (Table 1). Death occurred during the attack of the 
fifth case coming to postmortem. 

In Table 1 the 15 case reports are tabulated. The preliminary 
pain lasted from 12 hours to 4 weeks. As seen from the table, the 
majority of the patients had pain from 12 to 48 hours before the 
severe attack; 6 patients had no previous history of angina; 6 died 
during or soon after the attack. A previous attack of coronary 
thrombosis had been observed in 1 of the cases (Case 7). 
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_ Fig. 2.—(a) Electrocardiogram of Case 8 taken 12 years before Fig. 2 (b), which 
was taken during the preliminary pain. In Fig. 2 (c), taken 48 Rours later, slight 
changes of S—T have taken place in Leads I and III but the most striking is seen in 
Lead IV where there is a deep depression of S-T. The diagnosis of recent coronary 
thrombosis involving the anterior and apical portion of the left ventricle was made. 


Discussion of Electrocardiographic Changes During the Preliminary 
Pain. A normal record, including chest leads, should not rule out 
a developing coronary thrombosis (Cases 1 and 3). On the other 
hand, slight changes in the height or contour of 7 in any of the 
leads should lend confirmation to the suspicion that change might 
be occurring in the coronary arteries (Cases 8 and 15). In 3 cases 
the curves were abnormal, but the changes were not uniform. 
The electrocardiographic abnormalities are probably an expression 
of myocardial ischemia due to coronary artery obstruction. 
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Pathologie Findings. The diagnosis or recent coronary throm- 


bosis was confirmed in 5 cases by autopsy. The pathologie findings 


are summarized briefly.’ 


Fic. 3. a) Electrocardiogram of Case 15 taken 7 
was taken during the preliminary pain. In Fig. 3 , taken 2 days | 
characteristic clinical picture of coronary thrombosis, striking changes have 
elevation of S-T7' with depression of 7-1 and low takeoff of S—-T 4 with 
T-4. This record is diagnostic of a recent anterior and ay i 

Case 1.—H. D. The ramus descendens anterior presented moderate 
atherosclerotic changes without any reduction in the lumen. The left 
circumflex was the seat of slight atherosclerosis. The posterior descending 
was severely atherosclerotic and near the apex, the lumen was greatly 
narrowed by atherosclerosis and was occluded by a recent thrombus. In 
‘addition, there was severe fatty infiltration of the myocardium. Of interest 
was the lack of myocardial infarction, the patient dying suddenly at the 
wheel of his ear. 

Case 6.—W. N. Intimal sclerosis was present in the left coronary 
artery. A recent thrombus was found in the anterior descending branch, 
superimposed on severe intimal sclerosis. The left circumflex was small, 
with its entire distribution limited to the anterior and lateral portion of 
the left ventricle. Moderate atherosclerotic changes were present. The 


I am indebted to Dr. Alan Moritz itho t Lakesid ospital, f his 


nalyses of the postmortem findings. 
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right coronary was large and the seat of extreme atherosclerosis. It sup- 
plied much of the left ventricle usually supported by the left circumflex. 
There was moderate reduction of the lumen of the right coronary artery 
just distal to its origin. A recent infarct was found involving the entire 
wall of the left ventricle with the anterior portion of the interventricular 
septum and the apex of the right ventricle anteriorly. The entire region 
of infarction was the seat of recent necrosis with evidence of remote infarc- 
tion in the central and peripheral portions—as indicated by multiple large 
fibrous sears. 

Case 10.—F. U. The right coronary was congenitally small and moder- 
ately severe atherosclerosis was present. A recent thrombus was found 
in the left circumflex immediately distal to its origin; this artery was the 
seat of moderately severe atherosclerosis and there was slight reduction of 
itslumen. The thrombus showed evidence of crganization and depigmenta- 
tion. The anterior descending was moderately atherosclerotic and there 
was some stenosis of its lumen 2 cm. from its origin. Severe sclerosis of 
the intramural arteries and arterioles was present, especially in the wall 
of the left ventricle. Some of these vessels were occluded by recent thrombi. 
A large recent infarct involved the lateral portion of the left ventricle near 
the base and the entire posterior wall of the left ventricle. This infarct 
involved the entire thickness of the ventricular wall. In addition, scattered 
fibrous scars were present 

Case 12.—J. J. The right coronary was almost completely occluded by 
atherosclerosis, a very small lumen being seen microscopically. The 
anterior descending was greatly reduced in lumen by atherosclerosis, and 
1 cm. from its origin was completely occluded by a recent thrombus under- 
going organization. A remote infarct was found on the posterior wall of 
the left ventricle with extreme fibrosis and aneurysmal outpouching. This 
infarct included the posterior part of the interventricular septum. A recent 
infarct was present in the anterior portion of the left ventricle (lower two- 
thirds). 

Case 14.—B. M. Severe occlusive atherosclerosis and recent throm- 
bosis of the proximal portion of the anterior descending were found. In 
addition, the left circumflex and the right coronary were the seat of severe 
atherosclerosis Kvidence of remote infarction was found in the anterior 
and lower portion of the interventricular septum —near the apex. A massive 
recent infarction was found involving the tip of the right ventricle, the 
entire thickness of the anterior wall of the left ventricle over the lower 
two-thirds and the anterior and lower half of the interventricular septum. 

Discussion of Pathologic Findings. Severe partially occlusive 
atherosclerosis was found in the thrombosed arteries in the 5 autop- 
sied cases. In Case 1, fatty infiltration of the myocardium was 
present; in Case 10, numerous intramural arterial thromboses were 
found. In all cases but the first in this series, well defined recent 
infarcts were present. In 3 cases (Cases 6, 12 and 14) evidence of 
remote infarction was found in addition to the recent infarction. 
In attempting to correlate the pathologic findings with the pre- 
liminary pain, progressive reduction in the lumen—either before 
the formation of the thrombus or with a gradually growing throm- 
bus, appears to be the most acceptable explanation. 

Summary. Il ifteen cases of coronary thrombosis and with myo- 
cardial infarction in 14, have been observed with preliminary mild 
anginal attacks preceding the clinical picture of thrombosis by 
hours or days—usually from 12 to 48 hours. This pain is not 
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dependent on effort or emotion, is more or less continuous and of 
an oppressive and burning character. ‘The electrocardiogram was 
normal in 2 of 5 patients whose records were taken during this 
preliminary pain. The abnormal changes in the other cases are 
described. A gradually forming thrombus in a stenosed coronary 
artery appears to be the most probable explanation for the occur- 
rence of the preliminary pain. The possibility of the development 
of a coronary artery thrombus should be suspected in patients who 
have persistent retrosternal pain, not related to effort, emotion or 
digestion, especially when hypertension or the anginal syndrome 
has been previously noted. Effort should be made to improve 
coronary artery flow. Urging of fluids (to avoid dehydration) 
administration of aminophyllin, alcohol and nitrites, moderate 
restriction of physical activity, mental rest, restriction of insulin 
and tobacco are indicated. 

I wish to express my appreciation for the technical help of Helen E. Sankey, A.B., 
Jane Crouse and Irene McMahon. 

S. A. Levine, in his recent book (Clinical Heart Disease, W. B. Saunders Com 
pany, Philadelphia, 1936) states that mild discomfort in the chest may precede the 
characteristic symptoms of coronary thrombosis by a few days. 
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THe evaluation and the rational use of specific therapy in an acute 
infectious disease necessitates an acquaintance with the pathogen- 
icity of the etiological agent involved. ‘This paper deals with some 


* This study was aided, in part, by a grant given in honor of Francis Weld Peabody 
by the Ella Sachs Plotz Foundation. 
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of the more important clinical and bacteriological features of in- 
infections with the Type VIL pneumococcus and particularly with 
the cases of pneumonia associated with this organism. In the paper 
that follows, the clinical and immunological observations made in 
the patients with pneumonia due to this type that were treated with 


specific serum will be presented.’ 

The Type VIL pneumococcus as a cause of pneumonia ranks 
among the 4 most common of the types previously included in 
Group LV. Of the 57 original strains found by Cooper* to 
belong to this type, 2 were from the spinal fluid of cases of menin- 
gitis, | was from a case of respiratory infection other than pneu- 
monia, | was from a normal individual, and the remaining 53 strains 
were from cases of pneumonia. Six of the latter were in children and 
17 were in adults. At the Harlem Hospital, the incidence rate of 
this type has varied in different seasons from 5.5 to 8.6°% of the 
cases of lobar pneumonia, and the fatality rates in non-serum treated 
cases varied from 15.0 to 31.5°%.2 Bullowa has presented suggestive 
evidence that specific serum in adequate amounts Is of value in the 
treatment of Ty pe VII pneumonias.* Pneumococci of this tvpe are 
found only rarely as inhabitants of the nasopharynx of normal 
individuals.*! 


Patients, Sources of Pneumococci and Methods. Typing sera for the 
newly classified types of pneumococci’ have been available at the Boston 
City Hospital since November 1, 1929, and have been used routinely for 
the serological identification of pneumococci obtained from all sources. 
For rapid typing, the Sabin method** and, during the past 3 years, the 
Neufeld method* have been used. These were checked routinely by the 
standard methods.'| The typing sera for Types IV-XXXII were obtained 
through the courtesy of Dr. William H. Park and Miss Georgia Cooper ol 
the Laboratories of the New York City Department of Health. 

Between November 1, 1929, and June 30, 1936, Type VII pneumococci 
were isolated from a total of 195 cases. This represents about 5.5% of all 
the cases from which specifically typed pheumococci were obtained from 
all sources during this period. Autopsies were performed in 39 of the Type 
VIL cases. The clinical records, roentgenograms, and autopsy protocols 
were all utilized and correlated with the bacteriological findings. We are 
especially indebted to Drs. Frederic Parker, Jr., and Robert N. Nye of the 
Mallory Institute of Pathology for permission to use the bacteriological and 
pathological data. 

The conditions found to be associated with Type VII pheumococci are 
listed in Table 1. 


Type VII Pneumococci in Conditions Other Than Pneumonia. ‘l‘he 
29 cases of infections other than pneumonia listed in Table 1 may 
be considered briefly. 

Focal purulent infections from which Type VIL pneumococci were 
cultured occurred in 10 patients. Four of them had meningitis and 
all 4 died. They included: 1, a girl of 13 with physical signs of 
mitral stenosis but no history or physical evidence of other focal 
infection; 2, a man of 24 in whom an acute ethmoiditis, with Type 


50 FINLAND, RUEGSEGGER, DOWLING, TILGHMAN: 


VII pneumococci cultured from the exudate, was first discovered 


at autopsy; 3, a woman of 64 in whom the meningitis followed an 
acute purulent otitis media from which a pure culture of Type VII 
pheumococcus Was obtained: and f, a man ot 50 with a vague his- 
tory suggesting a mild pulmonary infection 5 weeks prior to his 
admission for meningitis. The latter patient lived for several weeks 
in the hospital, during whi h time Ope rations for « erebral absc¢ ses 
were performed. There were 4 patie nts with ldle-ear Uny er tions: 
2 of these (both males, aged 2 and 5 years, respectively) also de- 
veloped mastoiditis and required operation; in the third, a woman of 
34, it followed a common cold; and in the fourth, a male, aged 2 
years, it occurred in the course of pneumonia during which //, in- 
flue nze was recovered from the blood, and this organism together 
with Streptococcus viridans (but no pneumococci) were recovered 
from the lung at necropsy. ‘There was | fatal case of general 
peritonitis in a man of 64, presumably resulting from a ruptured 
peptic ulcer. Finally the Type VII pneumococcus was found in 
pure culture in the pus from a popliteal abscess in a man of (4. 
This was considered to be the result of an infection within a throm- 
bosed aneurysm. 


TABLE 1.—CONDITIONS 


Ciry Hospri 


Lobar pheumonla 
Bronchopneumonia 
Empyema (on admissio 


Total pneumo! 


Focal infectior 
Meningitis 
Otitis media and n 
Peritonitis 
Abscess popliteal 


Total focal i 


Acute respi 

monia 
Chronic bronchitis an 
Chronic sinusitis 
Chronic pulmonary tube 


Total respiratory infections without 


pneumonia 
No respiratory or toc 


Total 


* Including 6 patients who had bronchopn 


Resyratory infections other than pneumonia were associated with 
Type VII pneumococci in 16 patients. With one exception, a boy 


cus Tyre VIL. B 
N JUN 36 
8 2 5 
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of 6 with chronic sinusitis, all were adults. Of these, 3 were females 
and the rest males. In 1 patient with caseous pulmonary tubercu- 
losis and in another with chronic bronchitis, the Type VII pneumo- 
coccus Was cultured from the lung at autopsy. In all the other cases, 
this organism was obtained from sputum. In addition to the 
Type VII, Pneumococcus Type XX was obtained from one of the 
patients with acute bronchitis and Pneumococcus Type IIT from a 
patient with tuberculosis. One of the patients with bronchitis had 
bronchogenic carcinoma of the lung, proved by biopss . The patients 
with tuberculosis all had sputa positive for tubercle bacilli. 


i 
No respiratory oO) focal DNEUMOCOCCLE wntections were demon- 


strated in 3 patients with the Tvpe VII pneumococcus. ‘These in- 


cluded: 1, a man of 67 with polycythemia vera and a pulmonary 


infarct; 2, a woman of 3S with erysipelas; and 3, a woman of 46 
with pvelitis. The pneumococcus was cultured from the sputum in 
each of these cases 

Empyema, with pleural exudate vielding Type VII pneumococci 
on culture, was present in 6 patients at the time of admission to the 
hospital. All of these patients probably had pneumonia at home for 
more than 10 days previously. In each case the empyema was 
drained surgically soon after admission. Two of the patients, aged 
3 and 7, respectively; were females; the rest were adult males, 42, 
55. 59. and 77 vears old, resp etive ly whom 3 died. ‘Two of the 
fatal cases had thin, foul-smelling, purulent pleural exudate which, 
in | case, yielded a growth of fusiform bacilli on anaérobie culture. 

The Type VII Pneumococcus Pneumonias. ‘lhe remainder of this 
paper will be devoted to an analysis of the 160 cases of pneumonia. 
‘These cases are all from the Medical Wards of the Boston City 
Hospital, to which only patients over 12 vears of age are admitted. 
They include 30 cases treated with type-specific antibody. In the 
tables which follow, the latter cases will be listed apart from the 
patients treated without serum when such a separation seems 
pertinent. 

Sources of the Type VII Pneumococci (Table 2). In a large pro- 
portion of the pneumonia cases (67, or 42°), the Type VII pneu- 
mococcus was cultured from sources which were more definitely 
suggestive of its etiological relationship to the pulmonary infection 
than its mere identification in the sputum, namely, from the in- 
fected lung, the blood, or pleural fluid. Furthermore, the same type 
was obtained from a second specimen, usually one or more days 
later, in 38 of the 93 cases in which the sputum was the only source 
of the pneumococcus. 

Mixed Infections (Table 3). Organisms other than the Type VII 
pneumococcus were cultured in 22 cases (159). Most of them were 
from cases of typical lobar pneumonia. They included pneumococci 
of other ty pes, beta hemolytic streptococcus, streptococcus \ iridans, 
influenza bacillus, hemolytic staphylococcus aureus, and others. 
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SOURCES OF THE Type VII PNEUMOococcUS IN 160 Cases of 


PNEUMONIA 


Sputum 
Blood 
Exudates 
Lung 


During life 


Heart blood 
Postmortem « Lungs 
Exudates 


Total number of specimens 


Ty pe \ II pheumocor 
specimens from: 
1) Single source during life 


») Multiple sources during life 


3) Only at autopsy 
4) During life and at autopsy 


Total number of ¢ 


TABLE 3 Mixep INFectTi 


Lobar 

Lobar* 
Lobar* 
Lobar* 


Lobar* 
Lobar* 


Treated with Type 
ij Day = days afte 


TABLE 2. — 
N ‘ f N 
Source of Type VII pneumox i 
137 176 
~ 
l l 
12 l4 
iltured from | 
111 
17 
10 Cases or Prevuococcus VII Pxcunont 
P 
Lobar lerminat 
Cane 
Mode. Da Souree Da 
1 Lobar Died Spu I-XX\ f 
2 Atypical Died Sputu { 
Lobar Ly 10-24 Sputur 
Lobar 6-S Sputur put 
B 
5 Lobar Died Blood 
6 Lobar Died 7 Sputun 5 and t 
B ta \ 
B 
8 Both Died | Blood lOandA | \ 
| na 4 \ 
Lur \ 
9 Atypical Cr Sputur 
10 Atypical Died 7 Sputur h. aur. and | \ 
M rrha 
11 Lobar Died 9 Sputun 8 X Sput 
Lung \ r \ 
12. Lobar Lys 13 Sputur Pn. Il] ) 
13. Lobar Died 6 Blood GandA Str I \ 
Lung \ tay I \ 
14 Lobar Died 5 Lur \ Str I Sputu j 
15 Lobar Died 5 Lung \ H. inf ph. aur. | Lung and et 
: Ethmoid \ moid \ 
16 Both Died 7 Lung \ r H f. and | Lu \ 
17 Died 6 Sputum Hinf. putum 
18 Cr Sputum fand7 Pn. IX Sputum 
H. inf Sputum 1 
19 Crisis 8 Sputun and Pn. I\ Sputur 
20 Died 7 Sputum 2 Pn. XXI Sputur t 
Lung 4 Str. | Sputur 6 
21 Crisis Sputum 6 lubercle bacillu Sputur 
22 Died 13. Sputur 7 Str. vir Blood lO and A 
Lun \ Staph. aur Lur \ 
of pneumonia \ 
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The significance of these organisms, as noted elsewhere,’ varied in 
the different cases and could not always be evaluated from the data 
available. 

Pneumococct other than Type VII were isolated in 6 cases. In 3 
of them (Cases 12, 1S, and 20), agglutinins were demonstrated for 
both types in the patients’ serum. No Type LY aggiutinins could be 
demonstrated in Case 19; and the Type IX pneumococcus could 
not be identified after careful study of the cultures made from the 
lungs at autopsy in Case 11. The pneumococcus obtained from the 
pleural fluid in Case 1 may possibly have been degraded from Type 
\ I]. Bi ta he molytiec stre ptococct were cultured in 7 Cases. In ( ‘ase A 
this organism was probably present as the original invader, the 
Type VIL pneumococcus infection in the lung having occurred as a 
complication of general peritonitis present at the time of admission 
to the hospital. Blood culture on the fourth day was sterile in this 
case. In Case 14, likewise, the streptococcus was probably the 
original invader. In the other 5 cases, however, the data point to 
this organism as the cause of either a concomitant invasion or a 
‘superinfection.”” Streptococcus viridans occurred in 3 cases. The 
sources of this organism and the possibility of confusing it with 
degraded forms of pneumococci suggest the possibility that they 
may have been rough variants of the pneumococcus. Influenza 
bacilli were cultured from 7 cases and were always found to be inti- 


mately related to the pheumococcus. The sources of this organism 


suggest it as a concomitant invader in these cases. Hemolytic 
strains of Staphylococcus aureus were usually found together with 
streptococci or with influenza bacilli. Tubercle bacilli were identi- 
fied in the sputum of 3 cases in which the pneumonia occurred in the 
course of active pulmonary tuberculosis. There were 3 other cases, 
not shown in Table 3, in which hemolytic streptococci were cultured 
from the throat late during convalescence and were associated with 
acute pharyngitis or tonsillitis. 


TABLE 4 ANNUAL VARIATIONS IN INCIDENCE AND IN DeEatH RaTEs. 


s Type VII pneumonias Other cases with 
pneumococcus 


ype VII 


LS 
Total 160 


* The numbers include serum treated cases—the superscripts indicate the number 


so treated. 


Annual Incidence and Death Rates (Table 4). The number of 
cases of Type VII pneumonia varied from year to year. If one may 


1929-1930 14 5 
1930-1931 IS 11 67 6 
1931-1932 17 2 12 3 
1932-1933 1” 21 
1933-1934 258 7 28 3 
1934 7 39 4 
ae ono 
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judge from the small numbers here presented, the death rates also 
varied widely. ‘The sharp increase in the number of cases during the 
last season is more than can be accounted for by the general in- 
crease in pheumococcus pneumonia during that time. Indeed, the 
number of cases of Ts pe | pneumonia treated during the same period 
was almost the same as in the pre eding vears. It is of interest that 
during the last season the Type VII pneumococeus was also re- 
covered from considerably more than the usual number of cases 
without pneumonia. 

Predisposing Factors (Table 5). There were 52 cases in which the 
Type VII pneumonia occurred in the course of some other serious 
illness. In 27 (S4° ) of these so-called secon lary ss 


pNeUMONLAS 


i 


this served as a terminal event. Fifteen of these cases had “ atypi- 


eal” pulmonary lesions and constituted one-half of the cases of 
Type VIL bronchopneumonia. ‘The remaining 17 cases had lobar 
pneumonia; they represented 15°; of the cases with typical lobar 
consolidation. ‘The death rates among the secondary pneumonias 
were equally high with both types of pulmonary involvement. The 
nature of the “ primary conditions in the course of which these 
secondary pneumonias occurred are listed in ‘Table 5. 


TABLE 5 IGNIFI Tr 


Other significant conditions not directly related to the onset of the 
pneumonia are also listed in Table 5. They occusred with similar 
frequency among the cases of lobar pneumonia and_ broncho- 


| 
Hypert enal and 
tion 1 ] ‘ 3 
Acute brone! 
Maligt 
Operations tatector 1 
1, her I 
I pituit tumeo l 
Total 2 i 2 13 
II. Other condi NT not definite ted 
I pneumoni 
(/hronic card ase 4 
Chronic t nchiti isthma | { ‘ 
Diabetes mellitu 
Pregnancy 
Rheumatoid arthriti 1 
Malignar ea 
III. History of alcoholis: 
A bstaine ro 4810 im 9 
Moderate chronic drinker ) 
IV. Histor ntecedent pper ! pi 
infectl 
Present 37 10 8 
Absent 26 9 


INFECTIONS WITH PNEUMOCOCCUS TYPE VII 


pneumonia. ‘The death rates in these cases were lower than in the 
secondary pneumonias. 

Acute infections of th upper resporatory tract, including colds, 
“ grippe, ” and bronchitis, preceded the onset of pneumonia in 63% 
of the cases in which a satisfactory history was available. The cases 
of bronchopneumonia presenting a history of antecedent upper 
respiratory tract infection were “ primary ‘s pie umonias and, under 
these conditions, had a relatively low death rate. 

\ reliable history with respect to alcoholism was available in 
only a small proportion of the cases. The death rate was relatively 
high among the patients who were acutely intoxicated at the time of 
admission to the hospital and among those chronic addicts who de- 
veloped delirium tremens in the course of the pneumonia. The 
abstainers, however, included a large percentage of young adults. 

Age and Sex (Table 6). The age distribution of the cases of 
Type VII pneumonia was similar to that of the other common types, 
I, 11, V, and VIII®*® The incidence among persons 70 vears of age 
or olde :. however, was greater than among these types and was 
similar to that found among Type III pneumonias.®* There was 
the usual predominance of males over females, the proportion being 
2.3 to 1. The death rates, as usual, were higher in the older age 
groups. There was no difference in the death rates between the 
males and the females. 

Bacteremia (Table 5). Ty pe VII pneumoe occl were cultured from 
the blood in 25° ( of the cases of pneumonia in which blood cultures 
were made. The death rate in the bacteremic cases was more than 
5 times as great as in the cases with sterile blood cultures. The low 
death rate in the cases in which no blood cultures were made is due 
to the fact that most of these patients were afebrile and free of 
symptoms very soon after admission to the hospital. 

In most of the bacteremic cases in which quantitative studies 
with agar pour plates were attempted, these plates showed no growth 
and the pneumococci were grown only in the broth cultures (5 to 
10 ce. of blood inoculated in 100 ec. of beef infusion broth at pH 
7.8 with 0.19 dextrose added). ‘Two non-serum treated fatal cases 
showed 5 and colonies pe of blood, respectively, and ] 


patient who recovered after serum treatment had 57 colonies per 
ce. of blood before the first dose was given. There were 6 patients 


treated without serum from whose blood pneumococci were grown 
after previous blood cultures had been sterile. Four of these patients 
died and one of those who recovered developed empyema. There 
were also 2 cases in which the initial blood cultures were sterile and 
subsequent ones taken just prior to serum therapy were positive. 
soth these patients recovered. In 3 non-serum treated fatal cases, 
sterile blood cultures were obtained after previous ones had yielded 
a growth of pneumococci. 
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The Pulmonary Lesion (Tables 6 and 7). One-fifth of the cases 
had “atypical” consolidation of the lungs and are included under the 
term “bronchopneumonia.” ‘There were also 6 fatal cases in which 
typical lobar pneumonia was present in part of the lung and, in 
addition, atypical consolidation was found at autopsy in other 
lobes. The death rate was considerably higher among the cases of 
bronchopneumonia than in those with lobar pneumonia, due to the 
large proportion of secondary pneumonias among the former. ‘The 


extent of the pulmonary involvement is shown in Table 7. 


TABLE 6.—ANALYSIS OF INCIDENCE AND Deatu Rates 
rreated Preated 
Pe 
I N 
Num N be 
All cases 160 100 130 50 8 0) 4 10 
12-19 15 y 12 0 0 3 0 
20-29 51 19 21 5 24 10 0 
30-39 30 19 24 3 12 6 2 
Age (years 10-49 29 1S 22 11 50 7 0 
50-59 26 16 24 ll U 
60-69 13 Ss 11 6 55 2 l 
70-4 16 10 16 14 SS 0 0 
Males 112 70 35 19 2 11 
Females 1S 1S 11 ll 1 9 
Positive . 35 25 30 27 90 5 l 20 
Blood culture < Negative 105 75 SO 21 26 25 2 S 
Not done 20 20 2 10 
Lobar pneumonia 128* 80 100 33* 33 28 2 7 
Bronchopneumonia 32 20 30 17 77 2 l 50 


* Including 6 cases with atypical consolidation in other parts of the lung 


TABLE 7.—EXTENT OF PULMONARY INVOLVEMENT. 
Treated without se im 
Lung inv me 8) | 


Lobar pneumonia: 


1 lobe 13 22 
2 lobes, unilateral 14 7 
2 lobes, bilateral 3 
3 lobes, unilateral l l 
3 lobes, bilateral 2% 
4 or 5 lobes 1* 
Bronchopneumonia 
Mostly unilateral 5 5 ae l 
Bilateral Ss 12 Ns 
* These cases all had atypical consolidation in part of the involved lung 


Diagnostic Symptoms (Table 8). The symptoms of pneumonia 
due to the Type VII pneumococcus were similar to those due to 
other types. The characteristic symptoms were elicited more 
regularly in the cases with typical lobar pneumonia than in those 
with bronchopneumonia. In the table is noted the frequency with 
which each of the more important of these symptoms, which are so 
often helpful in the early diagnosis of pneumonia, were encountered 
in the present series of cases. 


INFECTIONS WITH 


TABLE 8. 


PNEUMOCOCCUS 


COMMON 


TYPE 


Lobar pneumonia 

119 cases with 
reliable history). 
Per cent of cases 


Onset: Sudden S7 
Gradual 13 
Diagnostic features 
One or more chills 75 
Pleuritic pain 96 
Bloody or “rusty” sputum 64 
All 3 52 
Only 2 3l 
Only 1 14 
None 3 
TABLE 9.—DwvuRATION OF AcUTE ILLNESS. 
Day of lysis Cases treated with n se 
risis or death 
Re ed Died. Recov j 
2 l 1 2 
3 4 l 2 
4 3 l 5 
5 i 4 
6 6 4 5 
7 13 6 l 
s 1S 3 3 
11 3 
10 l 
1] 
12 5 | 
13 
14 
15-21 l 4 
2 7 
Not known 10 
Total F SO 50 27 


TABLE 10 


Empyema 

Pericarditis 

Meningitis 
Endocarditis 

Otitis media and mastoiditis 
Subcutaneous abscess 
Pulmonary abscess 
Phlebitis (saphenous 
Pulmonary infarct 
Acute tracheobronchitis 
Sterile pleural effusion 
Jaundice 

Massive atelectasis 
Focal liver necrosis 


Duration of Acute Illness (Table 9). 


COMPLICATIONS OF 


PNEUMONIA 


DIAGNOSTIC SYMPTOMS. 


VII 


Bronchoy neumonia 
24 cases with 
reliable history). 


r cent ol cases. 


Died 


160 Cases 


Number of cases 


Recovered. Died 

3 6 

3 

3 
l 1 

1 
l 

1 
? 15 
4 
3 1 
3 2 
0 l 


In about 


two-thirds of the 


recovered non-serum treated cases, crisis or lysis took place between 
the seventh and the ninth day after the onset of the pneumonia. 


99 OF 


/¢ 


Only 


day. 


of these cases had crisis or lysis before the end of the sixth 
Among the serum treated cases, on the other hand, crisis or 


lysis occurred on or before the sixth day in 84% of those who re- 


79 
21 
67 
79 
35 
21 
16 
s 
l 
] 
l 
Complication 
Autopsied. 
6 
5 
3 
1 
15 
Ss 
1 
i 
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covered. In the fatal cases, death occurred most commonly be- 
tween the fifth and ninth days, but a large number of cases died 
efter an illness of 2 weeks or more. Death occurring before the fifth 
day was uncommon. 

Complications (Table 10). Focal purulent complications were 
relatively infrequent and were often first discovered at autopsy. 
One case of “ pleural eosinophilia,” reported elsewhere,'® is included 
among the recovered cases of sterile pleural effusion. 

Discussion. It has been shown that, for the most part, the Type 
VII pneumococcus is associated with acute pneumonia. It may, 
however, give rise to focal infections without preceding pneumonia. 
Also, in a small percentage of the cases from which this organism was 
cultured, there was a simple infection of the upper respiratory tract 
or bronchitis without pneumonia. Whether this organism is etio- 
logically related to these infections as a primary or secondary in- 
vader, or whether it merely multiplies so that it can be isolated in 
cultures during infections with other living agents, cannot be de- 
termined from the data at hand. 

About one-fifth of the cases of Pneumococcus Type VII pneu- 
monia were found to be bronchopneumonias with “atypical”’ pul- 
monary lesions and frequently with less typical symptoms than in 
the cases with classical lobar pneumonias. ‘To be sure, many of these 
“atypical”’ cases were secondary to other serious illness, and the 
death rate was accordingly high; one-half, however, were apparently 
“primary” pneumonias, except for antecedent simple infections of 
the upper respiratory tract, and were associated with a similar death 
rate to that found in the cases of lobar pneumonia due to this type. 

There are no data available, as yet, with respect to the benefit 
that may be derived from specific serum therapy in cases of atypical 
pneumonia. It is essential, however, as specific serums for the newer 
types become available, to bear in mind the possibility that some 
primary pneumococcus pneumonias may have atypical symptoms 
and pulmonary lesions. This has been found to be true for cases of 
this type and also for Type V cases.’ It thus becomes important to 
“type” all early cases of acute pulmonary infection, instead of re- 
serving this procedure for only those cases presenting the classical 
symptoms of typical lobar pneumonia. Limitation of typing to 
such cases was justifiable where useful specific serums were limited 
to the Type I and Type II pneumonias which are almost always 
typical lobar pneumonias.>” 

In the present paper, the question of the efficacy of specific 
serum therapy was touched upon only in the tables dealing with 
death rates and duration of illness. These data, alone, although 
based on only a small number of treated cases, suggest that specific 
treatment may be useful in reducing the death rate and in curtailing 
the course of the acute illness in cases of pneumonia due to this 
type. Serum therapy, in these cases, will be considered in more 
detail in the paper which follows.’ 
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Summary. ‘The salient clinical and bacteriological findings in 
195 cases in which the Type VII pneumococcus was cultured have 
been presented. In particular, the findings in 160 cases of pneumonia 
associated with the Type VII pneumococcus were presented. ‘These 
included 30 cases of bronchopneumonia. In the cases treated with 
specific serum, 30 in number, all but 2 of which were cases of typical 
lobar pneumonia, the death rate was appreciably lower than in the 
cases not treated with serum, and the duration of the acute illness 
was apparently curtailed. 
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THe preceding paper’ presents the more important clinical and 
bacteriological findings in 160 cases of Pneumococcus Type VII 
pneumonia, including 30 cases in which specific serum therapy was 


* This study was aided, in part, by a grant given in honor of Francis Weld Peabody 
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used. The data indicated that in this small group of serum-treated 
cases the death rate was lower and the acute disease was shorter 
than in comparable cases treated without serum. The present paper 
is concerned more particularly with the clinical course and the 
serological features of the 30 serum treated cases. 


Patients, Materials and Methods. In general, the criteria used in choos- 
ing cases for specific treatment with Type VII antibody, the bacteriological 
and serological methods, the therapeutic serum, and the method of its ad- 
ministration were similar to those employed in the study of specific therapy 
in Type V pneumonia.’ The Type VII antibody was available at different 
times between February, 1934, and June, 1936. It was prepared, con- 
centrated, and supplied by the Lederle Laboratories, Inc. Different lots 
varied in potency from 4000 to 6000 units per cc., the unit being defined as 
the equivalent of 1/300 ec. of a standard serum, Ll. The earlier lots were 
polyvalent, containing antibodies in comparatively low titer for Types 
IV, V, and VIII, and the later lots bivalent, with only Type V antibodies in 
addition to those for the Type VII pneumococcus. In 23 of the cases, treat- 
ment with serum was begun within 96 hours of the onset, in 4 (Cases 5, 9, 
22, and 28) the first dose was given early in the fifth day and in the 3 re- 
maining cases it was first given on or after the sixth day. During the first 2 
seasons, the total initial dose was usually about 200,000 units given in 3 
injections within a period of 4 hours. This was reduced during the last 
season to between 60,000 and 100,000 units, as in the Type V cases.° Addi- 
tional doses were given, when available, for bacteremia and when the 
clinical response to the initial dose was not entirely satisfactory. The 
Type VII pneumococcus used in the serological tests was one of the original 
Cooper strains. This was kept at maximum virulence by daily mouse 
passage throughout this study. 


Clinical Results. Death rates among the serum-treated cases were 
lower than among the cases treated without serum when compared 
in different seasons, according to age, sex, and the presence or ab- 
sence of bacteremia and with respect to the extent of the pulmonary 
lesion. These comparisons are shown in Tables 4, 6, and 7, respec- 


EXPLANATION OF THE CHARTS 


Typical lobar pneumonia was present in almost every instance. The lobes involved 
when treatment was begun are indicated in the upper left corner. RLL = right 
lower lobe; RUL = right upper lobe; LLL = left lower lobe, etc. The cases in which 
the pulmonary consolidation was ‘‘atypical’’ are designated as bronchopneumonia. 

The age of the patient is given in the upper right hand corner between the initials 
and sex designation and the hospital number. 

Type VII pneumococci were obtained from the sputum, usually on more than one 
occasion, in every case of Type VII pneumonia. These results are not shown in the 
charts unless especially indicated. 

Blood cultures: © = sterile; + = positive for Type VII pneumococci. 

Agglutinins: 1:2, 1:4, etc. = the highest dilution of serum in which floccular 
agglutination of Type V pneumococci was observed. -+ or + = moderate or slight 
clumping of Type V pneumococci seen microscopically in a serum in which agglu- 
tinins could not be demonstrated macroscopically. 

Protection: 0, 102, 10°, etc. = the largest number of fatal doses of pneumococci 
against which mice were protected by 0.2 cc. of serum. 

PN = pneumococcus; the type is designated by Roman numerals. 
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tively of the previous paper.’ Although the reduction in the death 
rate was striking, it can not be considered as conclusive evidence of 
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Effect of Serum on the Acute Disease. It was our purpose here, as 
in the studies on therapy in pneumococcus pneumonia of other 
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serum would then help not only to evaluate the efficacy of this agent, 
but also, possibly, to define the limits of its usefulness. Accordingly, 
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we shall note, first, the effect of the specific antibody on the course 
of the disease in general and then, more particularly, the cases 
which may be considered therapeutic failures, namely, the fatal 
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cases and those in which recovery occurred apparently without 
relation to the antibody administration. 

The influence of specific serum therapy on the acute disease is 
best reflected in the accompanying charts which show, for each case, 
the relationship between the antibody administration and the fever 
and pulse rate. The total duration of symptoms referable to the 
pneumonia, that is, to the time of crisis, lysis, or death, was noted in 
Table 9 of the previous paper’ for both the serum treated cases and 
for those not receiving serum. The average duration of illness at 
the time of the first injection of serum was 76 hours, judging from 
the time of the initial chill or pleuritic pain. Of the 27 patients who 
recovered 18 were free of fever, elevated pulse rate, dyspnea, and 
prostration within 24 hours after serum treatment was begun. The 
fatal cases and those in whom fever and symptoms persisted longer 
than 24 hours after beginning serum treatment may be considered 
briefly. 

Fatal Cases. In Case 8, the illness began with an acute otitis 
media, and incision of the tympanic membrane for drainage was 
done 2 weeks before admission to the hospital. This operation gave 
only partial relief. Four days before entry, the patient experienced 
chills, fever, and pain in the right chest. At the time of admission 
there was clinical and Roentgen ray evidence of mastoiditis and also 
of pneumonia of the right lower lobe. Simple mastoidectomy was 
performed under nitrous-oxide and oxygen anesthesia, supple- 
mented by ether. The jugular sinus appeared to be normal at the 
time of operation. The condition of the patient became worse, 
the pneumonia extended to the right middle and left lower lobes, 
and the blood culture, taken several hours after the operation, was 
positive for Type VIL pneumococcus. Treatment with specific 
antibody was undertaken when the result of this culture became 
known, namely, on the tenth day of the pneumonia. The patient, 
at this time, was failing rapidly. A total of 480,000 units were in- 
jected within 6 hours without untoward reactions. There was no 
improvement in the patient’s condition and she died 10 hours after 
the last injection. A lumbar puncture done for symptoms of 
meningitis before serum treatment was begun yielded normal spinal 
fluid. In Case 24, no improvement followed treatment with a total 
of 260,000 units given over a period of 55 hours. Type X XI pneu- 
mococci and beta hemolytic streptococci were recovered from the 
sputum on the day before death. Cultures made from the lungs at 
autopsy, IS hours after death, vielded Type VII pneumococci, 
hemolytic streptococcus, and Staphylococcus and Streptococcus 
viridans, but Type XXI pneumococci could not be isolated. The 
history in Case 29 was not reliable due to the presence of active de- 
litium tremens and some language difficulties. As far as could be 
ascertained, the acute illness was of 6 days’ duration at the time of 
admission. Specific serum was given promptly after Type VII 
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pheumococcus was obtained from the sputum, but no improvement 
in the patient's condition followed. Blood cultures taken before 


INSET MAR 5.9PMmM ML? 17. NO 776658 


9 10 1 12 5|16/|17 18 | 19 | 20 


SCHARGED 


JRE 


TEMPE RAT 


MASTOIDEC TOMY 


TEMPERATURE 


LOBAR PNEUM R 


serum therapy remained sterile, but one taken 3 days later and 
another taken at autopsy vielded an organism having most of the 
characteristics of Streptococcus viridans. Autopsy revealed a fibro- 
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caseous tuberculosis of both lungs. ‘Tubercle bacilli were demon- 
strated in a smear of the exudate from one of the lungs. Other 
details in these cases are noted in the charts. 
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Cases in Which Crisis Occurred More Than 24 Hours After Serum 
Treatment. In 3 of these cases, infection with organisms other than 
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the Type VIT pneumococcus may have been responsible for the con- 
tinued fever and symptoms. Type IX and Type IV pneumococci 


TYPE ONSET: JUNE 4,2PM Ly,344 NO. 788397 


T 
JUNE 10 | 19/12/13 )14] 15 | 16/197 | 18) 19/20 


| 


140 


130 


120 


110 


DISCHARGED 


100) 


PULSE RATE 


90 


TEMPERATURE (°F) 


60 


TYPE 
SERUM 
UNITS x1000 


BLOOD CULTURE 


w BC. x1000 


AGGLUTININS 


TYPE Wi MG.3 3! NO 801146 


ocT 15 16 18 26 


DISCHARGED 


PULSE RATE 
TEMPERATURE (*F 


TYPE 
SERUM 
4 
UNITS x 1000 


BLOOD CULTURE 

w.8C 

AGGLUTININS 1:64 


PROTECTION r 10° | 10° | 10° 


12. 


were isolated from the sputum in Cases 22 and 23, respectively, in 
addition to the Type VII pneumococcus. Hemophilus influenze 
was also cultured in these 2 cases. The Type VIL pneumococcus 
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pneumonia occurred in the course of active pulmonary tuberculosis 
in Case 28, and tubercle bacilli were identified in the sputum from 
this case after the symptoms of pneumonia subsided. In Case 6, 
a recurrence of fever after serum therapy was followed by the 
appearance of signs of bronchopneumonia in the lung opposite to 
the site of the original and typical lobar pneumonia. A second 
sputum “typed” in the usual manner showed that the Type VII 
pneumococci were still present but adequate search for other organ- 
isms was not made. > Case 10 was that of a woman whose pneu- 
monia began on the day before admission and who, soon after entry, 
was delivered of a living premature baby. ‘Treatment on the next 
day with 240,000 units of antibody was followed by an apparent 
crisis with sterilization of the blood stream within 12 hours. There 
was a recurrence of fever for 2 days, without svmptoms referable to 
pneumonia. This fever was considered to be incident to the puer- 
perium. In Case 12, the lesion had extended contralaterally at the 
time that serum was first administered. The patient was much im- 
proved following treatment, but low-grade fever persisted for 5 days. 
In Cases 18 and 26, the blood culture taken before the institution of 
serum therapy was positive for Pheumococcus Type VII, the former 
showing 57 colonies per cc. of blood in agar pour plates. A dose of 
100,000 units in the former and 80,000 units in the latter was fol- 
lowed by marked improvement but was apparently not quite ade- 


quate. Further improvement followed the injection of additional 
amounts of antibody, 120,000 units in the former and 60,000 units in 
the latter case. In Case 3, the symptoms were only slightly im- 
proved by serum therapy. In this case, Type VII pneumococci 


were obtained from 2 samples of sputum examined in the routine 


manner. 

Liffect of Serum Treatment Begun After the Fourth Day. Two of the 
t patients to whom serum was first exhibited early in the fifth day 
had a delayed response associated with mixed infections and have 
been mentioned above (Cases 22 and 28). The other 2 were free 
of symptoms on the day after serum treatment, except for a slight 
rise in temperature for 3 to 6 hours (Cases 5 and 9). Of the 3 pa- 
tients treated on the sixth day or later, 2 died (Cases 8 and 29) and 
the third (Case 26) had bacteremia and a delayed recovery. 

Bacteremic Cases. Blood cultures made before the first Injection 
of serum were positive in 5 patients, | of whom died (Case 8). In 
the 4 patients who recovered, the blood was rapidly sterilized fol- 
lowing serum therapy. In 3 cases, however, complete relief of the 
acute symptoms of pneumonia was delayed until after additional 
amounts of antibody had been given. 

Complications. No purulent complications of the pneumonia 
were encountered. One patient, Case 16, developed a sterile pleural 
effusion during the second week of convalescence, and another 
patient, Case 4, had an acute tonsillitis with hemolytic streptococci 
in the pharyngeal cultures during the third week. 
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Serum reactions were relatively uncommon. Only 2 patients ex- 


perienced chills after any ot the injections: l, (Case 14, atter the 
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(ase 2, after the third injection consisting of 100,000 units contained 


in 20 cc. of the concentrated antibody. One patient, Case 23, who 
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had received therapeutic diphtheria antitoxin 15 years previously, 
had mild urticaria following the first injection and was promptl) 
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relieved by a small subcutaneous injection of adrenalin. Another 
patient, who had long suffered from chronic bronchitis, experienced 
slight substernal oppression and wheezing after the second injection 
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and was also promptly relieved by an injection of adrenalin. 


Serum 
sickness occurred In 


patients (see charts) and was mild in every 
Instance. 
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In brief, therefore, it may be said that with the exception of 1, 
or possibly 2 cases, the failure to demonstrate a clinical crisis in 
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direct response to treatment with specific serum could be accounted 
for by the same factors which interfere with the complete thera- 
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peutic efficacy of specific antibody in cases of Pneumococcus Type I 
pneumonia.”” These factors include chiefly: 1, “ mixed infections, 
2, delayed treatment, 3, inadequate dosage, particularly in the 


120 j \ 
| 
\ > | 
110 \ 
\ I 
y | 
| \ 
| 90 99 \ 
98 
___ 
| | 
164 6 
ee 10° 10° 10° | 
Case 1%, 
120 102 | 
101 
| 
99 
80 98 
40 
Case 20. 


PNEUMOCOCCUS TYPE VIL PNEUMONIA 


presence of bacteremia and extensive lesions, and 4, the presence of 
complications. ‘Treatment on the fifth day, in the absence of the 
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other factors noted, was apparently efficacious, but when begun on 
the sixth day or later, it was not successful. 
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Results of Serological Tests. ‘lests for Type VII pneumococcus 
agglutinins were made on the sera of all patients before the first 
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dose of therapeutic serum was given and, except in Case 8, further 
tests were made after treatment. ‘Tests for the homologous type 
mouse protective antibody were also carried out on the sera ob- 
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tained before and after specific therapy in all but 6 of the cases. 
The results of all these tests are shown in the charts. 


TYPE QNSET: MAR. 13, 9PM AP, #16 NO 81685! 


| T 
MARCH | | 17 18 21 22 23 


DISCHARGED 


PULSE RATE 
TEMPERATURE 


20 


CULTURE 


8 x1000 


AGGLUTININS 


PROTECTION 


TYPE Wi: at LUNG 26. NO 618776 


APRIL-MAY 12 


140F 


130 
SERUM SICKNESS-4 


120 


110 


DISCHARGED 


100 


PULSE RATE 
TEMPERATURE (°F) 


90 


60r 


TYPE Wr 
SERUM 
UNITS x1000 


BLOOD CULTURE 


w.B.c. x1000 


| 

AGGLUTININS 


PROTECTION 


26. 


Agglutinins for Type VII pneumococci could not be demon- 
strated in any of the bloods taken before specific treatment, except 
in Case 29. Two different specimens from this patient, one taken at 
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the time of admission and another taken before the first injection 
of therapeutiq serum a few hours later, each showed floccular agglu- 
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tination in 1 to 8 dilution of the serum. Every specimen of blood 
taken after specific therapy showed Type VII agglutinins in 1 to 4 
or greater dilution of serum. 
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In each of the 3 patients who had another pneumococcus type in 
the sputum in addition to the Type VII tests for agglutinins were 
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dilution were demonstrated in the later sera; in Case 23, agglutinins 
for Type IV could not be demonstrated in any of the sera tested and 
in Case 24, a high titer of agglutinins for Type X XI developed and 
was maintained. To what extent the antibodies contained in the 
therapeutic serum contributed to the positive results with the 
Types IX and XXI pneumococci is not certain. However, tests 
with the same antigens made on the sera of several other patients 
after treatment with the same or similar therapeutic antisera gave 
essentially negative results. 

Mouse protective antibodies for Type VII pneumococcus were 
present in the patients’ serum before treatment in all but 6 of the 24 
cases in which tests were made. In 10 of these cases, the titers were 
comparable to those of the homologous type antibody attained dur- 
ing convalescence from pneumonia due to Types I, II, III, V, and 
VILI***’ in patients tteated without specific serum (protection against 
50,000 or more fatal doses per cc. of serum). In the remaining S 
patients, lower titers were encountered (50 to 5000 fatal doses per 
cc. of serum) before treatment. The sera obtained after specific 
therapy all showed uniformly high titers of protection for the 
homologous type pneumococcus which were usually maintained at 
about the same level. In some cases, the titers were higher than 
those observed with any other type of pneumococcus of similar 
virulence for mice, several of the sera, in 0.2 cc. amounts, protecting 
mice against 0.1 cc. of culture, or the equivalent of 100,000,000 
fatal doses. Protection tests for types other than Type VII were not 
done. 


In view of the fact that it is unusual to demonstrate homologous type- 
specific antibodies by agglutination or by passive protection in mice during 
the first few days of illness in non-serum treated cases of pneumococcus 
pneumonia of other types,‘°*.” most of the positive tests in sera obtained 
before therapy were repeated—with identical results. Control tests for the 
virulence of the cultures were always performed at the end of each protec- 
tion experiment during which from 3 to 15 sera were tested and which always 
required less than 30 minutes from the time the culture dilutions were made. 
One or both of 2 control mice injected with 0.000,000,001 ec. of culture 
almost invariably died within 72 hours. This amount of culture was con- 
sidered to contain 1 lethal dose. Mice injected with greater amounts of 
culture invariably succumbed within the same interval. Blood agar plates 
containing 0.000,000,1 ec. of culture yielded 70 to 130 colonies in various 
tests. 


Control tests in patients with pneumococcus Type VII pneumonia 
treated without serum and in non-pneumonic hospital patients 
have been previously reported.!! Although the number of observa- 
tions made early in the course of the disease were few, the occurrence 
of homologous mouse-protective antibody and, occasionally, also 
agglutinins, before the time of crisis was noted. These antibodies 
were also demonstrated in some fatal cases and, in certain instances, 
in the same blood from which the homologous type pneumococcus 
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was cultured. Of 26 non-pneumonic subjects, 19 were shown to 
have Type VII protective antibody for 100 or more fatal doses in 
0.2 cc. of serum. In 6 of these, the serum protected against 100,000 
fatal doses. Additional observations in 9 cases of pneumonia and 
in 6 non-pneumonic subjects are shown in Table 1. All of the previ- 
ous findings are here corroborated. 


TABLE 1.—PNeEUMOcoccUS TyPpE VII ANTIBODIES IN NON-SERUM TREATED CASES 


OF PNEUMONIA Dur To Tuts Type AND IN NORMAL ADULTS. (SEE 
ALSO 
slooc 
at on Serologica 
Mode Da Day Result Dav 
“on serum.) 
1M 7 Lysis 7-9 VII 9 0 9 1:8 
F.S. 17 Lysis 8-10 VII VII 0 10° 
J. R. 25 Lysis 7-10 VII 6 0 16 1:32 
D. McD 0 Crisis 9 Vil 2 0 2 0 
6 0 6 0 
7 VII 14 1:8 
Ss 0 20 1:16 
C.C.* 23 ©Crisis 9 VII 8 0 10 0 
52 Died VI 4 VII 5 0 10° 
5 Vil 7 1:16 10 
7 0 
\ 0 
J. McG 52 Died 14 VII 14 VII 14 0 104 
\ VII 
H.W Crisis 2 Vil 2 0 2 1:2 10° 
ll 1:64 10 
S. K. 50 Normal Subject 0 104 
J.B 10 Normal Subject 0 104 
C. M. 37 Normal Subject 0 10 
D. K. 10) Normal Subject 0 0 
G. W. 50 Normal Subject 0 104 
C. M. 25 Normal Subject 0 104 


* Upper respiratory infection without pneumonia, Type XXIV in sputum also. 
No agglutinins for Type XXIV in serum on 10th day. A =autopsy. 


Discussion. No final conclusions can be drawn with regard to 
the efficacy of a therapeutic agent in pneumonia without adequate 
consideration of all of the factors entering into the outcome in this 
disease. The proper evaluation of specific therapy for pneumonia 
due to the less common types of pneumococci would necessarily 
require observations over many years in a large number of suitable 
clinics. The clinical response to specific therapy in consecutive 
cases, when considered in the light of the data accumulated in similar 
groups of cases treated without the specific agent, offers a satis- 
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factory basis for tentative conclusions. The clinical results noted 
in the present series of cases, small though it be, strongly suggest 
that concentrated specific antibody, as here employed, has a favor- 
able effect on the course of Pneumococcus Type VII pneumonia. 
Together with the results already reported by Bullowa,'”’ they 
suggest further that its use in adequate amounts early in the dis- 
ease results in a reduction in death rate among cases of pneumonia 
due to this type. 

The results of the immunological tests are of interest chiefly 
because they differ from the findings in cases of pneumonia due to 
the more common types of pneumococci, in which protective proper- 
ties do not appear until about the time of recovery. When con- 
sidered together with the finding of pneumococcidal properties for 
the homologous type early in the disease in the blood of patients 
with Type I pneumonia,®'® they offer further basis for speculation 
with regard to the interrelationship of various immunological reac- 
tions and the significance of each, in turn, for resistance to or re- 


covery from pneumococcus infections. It may be significant that, 
with the T'ype VII pneumococcus, as with most of the other specific 
types investigated, antibodies demonstrable by the agglutination 
test are not found in normal individuals nor in the first few days of 
pneumonia due to this type. A balance of the antibody is readily 


established, however, by the administration of adequate amounts 
of the specific antibody. 

With regard to dosage, the experience in the later cases of this 
series in which, owing to the limited supply, smaller amounts were 
used, would indicate that doses of 80,000 to 100,000 are adequate 
for most uncomplicated cases if the blood is sterile before treatment. 
Twice that amount is probably required in cases with bacteremia 
and, possibly, also in those whose pulmonary lesion has extended 
before treatment. More experience is necessary with cases of vary- 
ing severity and in various types of patients before the dose can be 
more adequately defined. 

Summary and Conclusions. In a series of 30 cases of Pheumococcus 
Type VII pneumonia, rapid and permanent clinical improvement 
followed treatment with concentrated type-specific antibody with 
great regularity, except under certain well-defined conditions. 

Immunological studies in these cases showed that a sufficient 
balance of homologous antibodies (agglutinins and mouse protec- 
tion) can be established and maintained in the blood of patients with 
Type VII pneumonia by adequate treatment with concentrated 
type-specific antibody solutions. 

Mouse protective antibody for the homologous type of pneu- 
mococcus was demonstrated in relatively high titers during the acute 
disease and before serum treatment in a large proportion of cases of 
Type VII pneumonia. This antibody was also found in the serum 
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of most of the normal adults thus far tested. ‘T'vpe-specific agglu- 
tinins were not demonstrated under these conditions. 


t with the tec hni al assistance ol Mi al “d 
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AGENESIS OF THE LUNG. 
A REVIEW OF THE LITERATURE AND REPORT OF A CASE.” 


By SamvueL Hurwitz, M.D.., 
ASSISTANT VISITING PHYSICIAN, 
AND 
Hl. Bropie STEPHENS, M.D., 


UNIVERSITY OF CALIFORNIA MEDICAL SCHOOL, 


AN FRANCISCO, CALII 


on of Thoracic Surgery) and Pediatrics 
ornia Medical School 


Farture of development of a lung is an exceedingly rare occur- 


rence. Only 34 authentic cases of agenesis of the lung are ade- 
quate I) recorded in the literature (Table 1). A description of the 
following case then seems warranted. 


Case Report. ©. H., a white female infant, aged 7 weeks, was admitted 
the University of California Hospital because of stertorous breathing 
nce birth. There was no cyanosis or dyspnea but the respirations were 
IS) Roentgenograms taken by the family physician were interpreted 
showing “massive atelectasis of the left lung.”’ Carbogen inhalations, 
owever, did not alter the condition. Examination showed a well nourished 
ant breathing noisily, particularly on inspiration, but without respiratory 
stress. The left side of the chest did not move so freely as the right. The 
eart was displaced to the left and the apical impulse was very forceful. 
here was definite flatness over the whole left side of the thorax. Sup- 
ressed bronchial breath sounds were audible over this area. Otherwise, 
xcept for a partially bifid uvula, there were no unusual physical findings. 
Vassermann and tuberculin tests were negative. The blood count showed 
hemoglobin of 85% (Sahli); 3,400,000 red blood cells and 12,650 white 
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TABLE 1 Recorpep ¢ 


536 1S37 


Griber, W 
Wcesterr 
prak. He 
1870 
Herrero 
Corresp 
Stein 
First Gerhard 
Handb. d. Kinder 
kr., 3, 553, 
Haberlein 
Rev. mens. d. mal 
lenfan e, y 


Griiber 
Virchow’s Arch., 102 
11, ISS5 


Miller 
Trudi Obshtsh. dietsk 


, 3, 32, 1804 


lrichomiroff 
Internat 


7, 701, 1901 


Findlayson 

Anat oO fter birt ’ulmonary 
Great Britain eft lung hypertrophie 
Ireland, vol 
1901-02 


vessels 


S2 LUNG 
Ree ses Or CONGENITAL ABSENCE OF THE LUNG ra 
Author Case sent I { ~ 
1. Haberleir Soldier, 20 years No lett pulmonar essels or br hus ’ 
Akad. zu Wien. 1 Left thorax filled with watery flu 
271, 1787 Right lung nor l 
2. Hein Male, 6 weeks \ i t Right pulmonary vessels sent. Ru 
Wehnechr. f. d. ges ois ntarv right br hus Defect 
Heilk., p) the ventricular septu Patent 
foramet le Pul iry arter 0 
losed at the base of the heart; lef 
lung supplied by the ductus arte 
3. Maschka Child, misearrie R t Heart in right side of thorax. Bror 
Allg. Wien. med. Ztg 71 ths hus represented by pea-sized s 
p. 78, hour R t pul ry essels abse 
left lung not lobed. Esop! Is 
blind at midpoint Atresia ar 
} Fer le, still-bor No right 1 mary ssels or ror 
hus Left lu imiobar wit! I 
5 Male, 65 y rs I t I ied trache t is 
4 right br hus. ing enlar 
6 Infant, 6 weeks t Puls ry vessels letely 1s 
Right hydrott ix Left lung ¢ 
1SS4 lar ed two br } enterir 
8. Theremit be | days Left Trachea ntinuous with right bro 
Rev. mens d. mal. de hus. Smal rtilaginous nodule 
l'enfance, 2, the sit elt. br hus 
ISS4 lung unilobar. No pul nary v 
lar ‘ tr it n té i t 
1 distended ve azygos 
9. Theremin ;, Female, 127 days Left Trachea mtinuous wit the r 
Rev. mens. d. mal. de bronchus Left pulmonar ess 
lenfance 2, 94 absent. Right lur pertectly ae 
ratedintotwolobes. Veintrom rig! 
lung emptied into the vena azy 
the hilu the right lung R 
lung not lobed Phe pul 
irtery d led into a right br 6 
nd the ductus arteriosus (ne 
11. Bell Young male t Left} rax 
Anat. and Physiol. of 
Human Body tl 
ed p. 416 
12. Bell Male, 24 vears. Res- BR t Bot I tered t left lu N 
. Ibid piratory liff t right pulmonary vessels 
bronchus. Pneur 1 of right lu 
Vrach 
QO5 
; 14. Miller Male, 6 weeks _ | Left lung cherry size attached t . 
[bid narrow bronchus 
15. Miller Female, 2 days Left lung 2 em. in diameter attact 
Ibid to a narrow bronchus 
Ionatschr of pneumonia nto three bronchi before enter 
f. Anat. u. Phys., 12 the right lung ‘. 
24, 1895 
17. Hanson, R Female, full tern Left Bronchus nch long. Heart on t 
J. Am. Med. Assn. lived 15 minutes right sick Right lung s ller t 
FFT normal. Diaphragm | ng on t 
left side with lower portion of t 
small intestine and part of the 
n the left pleural cavity 
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RECORDED CASES ABSENCE OF THE LUNG 


Absent pulmon 
enlarged 


cenit right radius 
hea displaced 


ni 
liast 


ng 
Mes 


Absent pulmonary vessels and vagus 
nerve Heart and mediastinun 
placed to the right Slight cardiac 
hypertrophy Hypertrophy of left 
lung; hypostatic 


dis- 


umonia In- 
creased tracheal cartilage rings At 
the left hilum two branches of the 
trachea were given off to the upper 
lobe and one to the lower Slight 
scoliosis in thoracic region 


S3 
TABLE 1 Continued.) 
Ab 
Aut Cast sent lings 
» Gross. W \I nths, 28 Lett Blind left br hus. Left pulmonary 
7 ler's Beitr 8 essels absent. Right lung enlarged 
path. Anat., 37, 487 no lobulation. Other lesions included 
190 lett-sided hypoplasia ier- 
moid of left eye, anomalous right 
renal artery and atresia ar 
Am. J. Mep. 154 h five lobes Hydro 
, 1017 pericardiur nd vegetations on the 
mitral valve 
tt, ACH 1 Left Heart inleft thorax. Pulmonary artery 
NI J. Austr 2 di led into two branches before 
130 y1S entering the right lung. Per rdial 
idhesions. Eendocarditis of the mitral 
nd aortic valves 
ears Lett No pleura. Left bronchus present as a 
a 32. 736 0 ais eft sice to the left with the heart against the 
st flattene left chest wall. Slight hemorrhagic 
N pericardial fluid enlarged per 
! bloo fectly fissured right lung showing 
bronchopneumonia 
Le 0) rs. Th Left No lett bronchus or pulmonary vessels 
Au_J.M Sor, 159 4 tr Right lung enlarged; lobular pneu 
237, 1920 monia Also had lues 
it Mu P K. 8. N | ’ rs Left Phickened upper left pleura Prachea 
Indian M ( 58 Dent ! t individed entered the right lung 
2. 10% Right lung enlarged. Heart displaced 
to the left; per rdium full of blood 
Iwo thymus glands, one in the left 
pleural cavity. Ruptured spleen and 
liver with the peritoneal cavity full 
if blood 
Dannheiser, } IM {vears. Dic Lett Left, above and behind the arch of the 
Beitr t \ t s | ture iorta, was some hemorrhagic adipose 
76. 87. 1026 tissues rhe enlarged right lung 
reached into the left pleural cavity 
nd was not fissured No septum 
membranaceum along whole trachea 
rhe latter had 26 cartilage rings and 
livided into two branches both 
entering the right lung. Heart dis 
placed to the left; ductus Botalli 
»bliterated Meckel’s diverticulun 
ind anomalous kidney vessels 
6. Heerup, L. a 72 s Left Left half of thorax filled by the large 
Hospit 70 65 Died f ‘ heart, pericardium, great vessels and : 
1027 some adipose tissue rhe right lung 
phvser tous hest was hypertroplhi ind emphysema- 
Lett sick ill, br tous, and extended over to the left 
breat! ‘ midelavicular line covering the 
sional sonorous rales medial portior { the heart The 
ent ted heart latter was displaced t the left 
sounds this side 
Visible irdiac pul 
sations to the left of 
the sternal border 
Diagnosed is leit 
pleuropneumonia 
. Gilkey, H. M Male, 6 months. Di- | Right | ¢ 
J. Nlississipy Med acnosed beforedeatl 
Assn., 25, 206, 1928 Respiratory distress to the right 
ind absent breat! 
on the right 
side 
8. Welsch, K Male, 5S years. Died | Right 
Frankf Ztachr f frer motor ac dent 
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| RECORDED Cases OF CONGENI 


ind Gernez 


d’anat. 


blood cells with 37% neutrophils The 

collapse of the left lung with a shift of th 

into the left side of the thorax. Fluoroscoy 

by mouth, showed the esophagus to be abo 

and slightly angulated (Fig. | There was no evidence 
hernia. Culture of the fasting gastric contents revealed 
Nf ep alpha. 


In view of the difficulty in establishing a de 


the physical and Roentgen findings alone, bronchoscopy was decided 
A tube of 4 mm. in diameter could be passed only a very short dist 
beyond the vocal cords, as the trachea was definitely narrowed | 


procedure was borne well, so that 5 davs later another attempt was n 
to visualize the bronchial tree. Again the stenosis of the trachea prevent 
the passage of the tube beyond | cm. below the vocal cords Folloy 
the second bronchoscopy the temperature became elevated, the respirat 
rate increased, and rdles were heard at the base of the right lun 
Was increasing dyspnea, and death occurred 2 days late1 

Necropsy (3 hours after death) showed the left pleural cavit 
entirely obliterated because of the almost complete absence of 
lung and the adherence of the parietal pleura and pericardium 
pleural cavity contained neither free fluid nor adhesions. The me 
was displaced to the left and occupied the entire left side of 
The thymus was present in the anterior mediastinum, and was norn 
size. The middle mediastinum extended to the midaxillary line and « 


OF LUNG 
\BSENCE OF THE LUN 
A 
Author Cas sent | 
249. Finner Male 2 s Right t i 
Clifton Med. Bull Dyspne br 
18, 35, 1932 and ce] at ‘ 
} ‘ 
| 
0. Mone Female 
Born de f 
10, 503, 1933 
103, 92, 1934 nal retract fiss H 
mit il \ 
tap vielded 
Diagnosed as 
32. Knott . « | Mak 
Ztschr. f. Kinder! 
56, 338, 1934 
33. Dyson, J. I Female, 6 
J. lowa Med. 24 nths pr 
$42, 1034 Left sid 
flattened D 
34. Toni, Female { 
La clin. ped., 16, 241 Dyspne I 
1054 sounds 
{ 
orted ( 
of diaphrag 
t predominanme 


ung shadow on the left 


of the normal | 


absence 


vram showing 


Roe 
the 


border is not 


The left cardia 


the esophagus 


ement 


displa 


visible 


Mallory’s con- 


left lung 


rudimentary 


broad band of connective tissue; 


High-power magnification of the 


». 


Fig. 3 


alveoli. 


atelectatic 


B, 


nective-tissue stain 
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Fig. 2.— Drawings of the thoracic contents showing the structural! relationships 
observed at postmorter 1, anterior view; B, posterior view Note the hyper 
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ned a slightly dilated heart. The ductus arteriosus, foramen ovale and 
traventricular septum were all occluded. The three main branches of the 
earch came off at their normal positions. A single pulmonary artery 
rom the right ventricle passed to the right lung. The venous return from 
lung emptied into the left auricle. The rudiment of tissue which repre- 
ited the left lung weighed 2} gm. and was attached to the end of a short 
irrow bronchus. It was of a reddish hue and firm in consistency. Only 
ne vessel Was seen entering the rudimentary left lung, and this appeared 
bea vein which emptied into the azvgos vein on the right side. The right 
| consisting of only one lobe, was hypertrophied and extended just 
evond the midline (Fig. 2 Definite narrowing of the trachea was con- 
rmed No abnormalities were found in the other organs. 
Vicroscopically, the sections of the rudimentary left lung showed broad 
ds of connective tissue characteristic of the fetal lung (Fig. 3 \ few 
eoli were noted, the greater portion being atelectatic. The rmght lung 


wed evider of an inflammatory reaction 


Discussion. Although embrvologists are not in entire agreement 
to the developmental anatoms of the respirators system, the 
revailing theory! is as follows: A groovelike evagination arises 
in the ventral side of the esophagus in the embryo 3 mm. in length. 
rom. the enlarged posterior ends of the groove, two small lung 
buds grow out. Later in development, the fundaments of the 
rachea and esophagus hecome separated by a constriction inter- 
prt dat the cephali end of the larvux which is distinguishable 
t the end of the fifth week. Muscle fibers and cartilaginous rings 
lifferentiate from the surrounding mesenchyme at the end of the 
enth week. In a later metamorphosis of the lung buds, hollow 
aginations grow out into the envelop of connective tissue, en- 
and continue to branch, producing the treelike tubular 
stem. On the fine terminal tubules arise small outgrowths which 
mstitute the alveoli. 
The etiology of agenesis of the lung is still obscure. The earlier 
eory of Meckel and Fleischman® explained the condition on a 
logenetic basis, Comparing it with that in reptiles. Klebs 
ought that the excessive tension of the amnion when the embryo 
tated to the left prevented the development of the right lung. 
his is wholly inadequate, however, to explain absence of the left 
ng. Eppinger® believed that enlargement and displacement of 
e thymus was responsible for failure of development of the left 
ng in Tichomirotf’s case. Tichomiroff? believed that hydrops 
talis or some other early intrathoracic disturbance or infection 
the cause of this defect. The most rational explanation for 
asia of the lung, however, ascribes the condition to a develop- 
ental error of endogenous origin, perhaps primary in the pulmon- 
vascular system 
The age distribution of the recorded cases shows 3 still-births, 
patients under | week of age, 12 aged 6 months or under, | under 
ears, and 14 ranging from 5 to 72 vears. Of the 31 cases in which 
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the sex was mentioned, 1S were males. Absence of the left lung 
occurred in 22 of the 34 patients. 

There are usually no symptoms, though dyspnea and cyanosi 
have been recorded in a few instances. Stertorous breathing was the 
outstanding feature in our patient. The general development ot 
these patients is good, and the thorax is symmetrical in the majorit 
of cases, but slight flattening of the affected side (Dyvson®), o1 
scoliosis to the affected (Tichomirofi?) or unatfected side (Welsch 
may occur. Diminished movement on the affected side, as in ou 
case, has been noted. The heart and mediastinal structures ar 
displaced to the side of the absent lung, and the apical impulsi 
may be pronounced. Flatness or dulness over the affected area 
results, but occasionally some resonance of the lung is heard becauss 
of the presence of the hypertrophied remaining lung.  Breat! 
sounds may be unaltered under such conditions, but most frequent]: 
are absent or suppressed and bronchial in character. Roentget 
findings show the displacement of the heart and mediastinal struc- 
tures, and may also show a slight elevation of the diaphragm and 
a narrowing of the intercostal spaces on the affected side. The usua 


interpretation of the roentgenograms is massive atelectasis. 
) 


The differential diagnosis is extremely difficult, and only 2 cas 
have been diagnosed before death (Munchmever, Gilkey . Ma 
sive atelectasis, paralysis of the diaphragm, diaphragmatic hernia 


and foreign body in the bronchus must be considered. If the entit: 
of agenesis of the lung is kept in mind, however, it should be pos- 
sible to suggest such a diagnosis from the physical and Roentge: 
findings during life. Ruthless needling can only do harm and is t: 
be deprecated. Bronchoscopy, suggested for the first time her 
is the rational method for establishing a clinical diagnosis. 

There is complete absence of the lung, or in some cases a rudiment 
of lung tissue which may be at the end of a bronchus, on the sid 
of the trachea, attached to the esophagus, or in the mediastina 
tissue. The pleura of the affected side may be completely or pat 
tially present. The cavity is filled by either fluid, displaced heart 
and mediastinal structures, fat bodies or persistent thymus. Th 
bronchus, when present, is usually smaller in diameter and shorte 
on the affected side. In those cases in which there is no bronchia 
vestige the trachea may enter the normal lung without bifurcatio1 
or divide into two or three primary bronchi before doing so. Tra 
heal involvement as evidenced by narrowing of the lumen or a 
increased number of cartilaginous rings is not uncommon. The pu 
monary vessels on the affected side are absent. There may be ; 
single pulmonary artery from the right ventricle to the good lung 
and the large aortic vessels may arise from a common trunk. T 
venous return from the unaffected lung reaches the left auri 
by one or two vessels, or may empty into the vena azygos. T! 
remaining lung is usually hypertrophied and the lobulation ma 
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be abnormal. Pneumonia is common, and bronchiectasis has been 
described. Other associated anomalies recorded are anal stricture, 
absence of the diaphragm, esophagotracheal fistula, accessory thy- 
mus and hypoplasia of the face. 

\bsence of a lung does not necessarily preclude the person’s 
reaching adult life. In many patients who survive infancy, the 
agenesis is not the immediate cause of death, and may be but a coin- 


cidental finding at necropsy. Heerup*t recorded agenesis of the 


left lung in a female 72 vears of age who died of cerebral hemorrhage. 

Summary. A case of agenesis of the left lung is described in a 
7 weeks’ female infant. A review of the literature is given. Bron- 
choscopy is suggested as an aid in diagnosis; but the use of this 
procedure is not without danger, as the reported case went on to a 


fatal termination 2 days following the second bronchoscopy. 


Acknowledgement is made to Dr. Francis Smyth for the use of his private case 
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THE CLINICAL SIGNIFICANCE OF THE EFFECTS OF POSTURE 
ON BLOOD PRESSURE. 


THE POSTURAL TEST AS A MEANS OF CLASSIFYING HYPOTENSION. 


By Cuarves H. Lurrerton, M.D., 


ATTENDING PHYSICIAN, CHARLES STEINBERG CLINIC, HOT SPRINGS, ARK. 


Stupy of the effect of posture on blood pressure is by no means 
t new subject, for as early as the vear 1S97 Hill and Barnard™ 
oted the varied responses of the circulatory apparatus of animals 
to change of posture and in 1905 Crampton® made clinical observa- 
ions on man relative to the circulatory response to postural change. 
Within recent years, especially since the vear 1925 when Bradbury 
nd Eggleston® described the clinical entity, “ postural hypoten- 
ion,” a keener interest has been manifested generally regarding 
his subject. The effect of posture on blood pressure and pulse 
ate on normal adults has been reported by Schneiderand Truesdell,” 
‘\lortensen" and others. 

In this study determinations were made as to the effects of posture 
n the blood pressure and pulse rate of a group of hypotensive 
dividuals, comparing the results with those on normal adults. 
rom these results, which are to be discussed in detail, a classifica- 
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tion of hypotension has been ventured as secondary, essential ane 


primary hypotension. * In order to determine whether or 1 


children responded in a manner similar to normal adults, lik 


observations were made on a group of normal children 


Procedure., Changes in blood pressure and pulse rate 
three positions 1) the horizontal 2) at an angle of 
3) in the vertical. The observations were made at the 
day, between 2 and 4 p.m. The blood pressure cufi 
right arm and the same mercury column instrument 
at the level of the patient's heart, was used in every 
readings In adults were taken whil 
Roentgen ray table. The techn 
detail to each subject in order 
observations were started in the li 
time to elapse until two consecutive 
rate and blood pressure, thereafter at 


change ol position, 


In the children’s group the same general prin 
except that the Roentgen ray table was not used 
particularly fear and nervousness could not be ec 


++ ; 


tions were made in the horizontal, sitting and s 
In some instances the terms “essential” and “‘primar 
used synonymously. As classified in this article the terms 
“Essential hypotension” is here used to designate those case 
in which no cause can be found but which respond norma 
“Primary hypotension” is here used to describe a distinct gro 
toms of which are of primary importance and in which the 
posture is abnormal. Because this latter group preset | 
even be considered a distinct entity, the introduction of 

tension”’ for these cases is justified. 
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ordinary school bench for the determination of the horizontal position. 
A special blood pressure cuff, 9 em. wide, was used in the place of the 
ordinary cuff. In order to obtain an accurate diastolic reading it was 
found necessary to keep the arm slightly bent at the elbow rather than 
straight. The following table and figures show the results obtained. 


Normal Adults. This group consisted of a series of 50° cases, 
25 men and 25 women, the ages ranging from IS to 64 vears, the 


average age being 30+. 
Comment. These results showed that the normal response to 
interrupted changes in posture from the horizontal to the upright 


position were a slight fall in the systolic pressure, a rise in the 
diastolic pressure and a rise in the pulse rate. This rise in pulse 
rate and rise in diastolic pressure may be explained as follows: in 
order to overcome the hydrostatic effect of gravity in the upright 
position, the cardiac rate is increased, also in like manner a vaso- 
pressor response takes place in the peripherai circulation, which 
produces a sufficient rise in the diastolic pressure to preclude the 
possibility of a cerebral anemia. 

Normal Children. This group consisted of a series of 60 cases, 
30 boys and 30 girls, between the ages of S and 10, the average age 
being S+. The average height of 52.14 inches and weight. of 
63.38 pounds for the age were found to be within normal limits. 

Comment. When it was noted that the findings on normal adults 
agreed with those of other observers it was considered necessary to 
study a group of normal children because it had been rather gener- 
ally stated that the response in them was different from that in 
normal adults. Seham and Sehram,'* in 1923, reported findings 
relative to postural changes in children and stated that: “Com- 
paring the systolic and diastolic pressures in the three postures, 
one finds that the blood pressure in the lying position is invariably 
higher than that in the sitting position, and that in the sitting 
position is practically always higher than that in the standing 
position.”” From a study of their tables it was noted that on change 
of posture from the horizontal to the upright position, a fall in both 
systolic and diastolic pressures with a rise in the pulse rate occurred. 

The results obtained in the present study as shown in Table 1 
corresponded in all respects with the group of normal adults. From 
the horizontal to the sitting position there was a fall in the systolic 
blood pressure of 0.83 points with a rise in the diastolic blood 
pressure of 4.36 point, and a rise in the pulse rate of 6.89 points. 
From the sitting to the standing position the response was a fall 
in the systolic blood pressure of 1.67 points with a rise in the dias- 
tolic blood pressure of 3.64 points and a rise in the pulse rate of 
7.11 points. From the horizontal to the standing position the 
response was a fall in the systolic blood pressure of 2.5 points with 
a rise in the diastolic blood pressure of 8 points and a rise in the 
pulse rate of 14 points. As mentioned above, these findings agree 
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closely with those of normal adults both as to fall in systolic pres- 
sure, rise in diastolic pressure and rise in pulse rate. From this 
study it seemed that body build, height and weight in themselves 
exert no particular influence on blood pressure; however, age and 
sex seem to play a minor réle, the blood pressure increasing slightly 
with age and being somewhat higher in the male. With advance 
in age in both sexes there was noted a corresponding decrease in the 
pulse rate. 

Secondary Hypotension. This group consisted of a series of 50 
cases, 19 men and 31 women, the ages ranging from 18 to 56 years, 
the average age being 28+. 


Y 


Fira. 2.—Secondary hypotension 


Comment. In all the hypotensive groups a systolic blood pressure 
of 100 or less taken in the sitting position served as a basis for the 
diagnosis of hypotension. In this particular group the hypotension 
was secondary to syphilis in 47 cases and to tuberculosis in 3 cases. 
In no case in this group were there any symptoms referable to low 
blood pressure. The results relative to postural change were essen- 
tially the same as in the group of normal individuals with the excep- 
tion that the fall in the systolic pressure, rise in the diastolic pres- 
sure and rise in the pulse rate were slightly greater. 

Essential Hypotension. This group consisted of a series of 16 
cases, 6 men and 10 women, the ages ranging from 21 to 41 years, 
the average age being 27+. 

Comment. This group comprised individuals who accidentally 
were found to have a low blood pressure. In no case in this group 
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were there any symptoms referable to the blood pressure and on 
physical examination nothing could be found which might be 
responsible for the hypotension. The term essential hypotension 
is therefore used to denote a low blood pressure without any appar- 
ent basis for its existence. The results obtained in this group 
showed a normal response to posture. 

‘rom this it seems safe to state that in a hypotensive individual 
responding normally to postural change, without symptoms, and 
without finding any organic lesion to account for the low blood 
pressure the condition should be considered phy slologic. lried- 
liinder" states that Fisher, of the Northwestern Mutual Life Insur- 
ance Company, found in their series of hypotensive persons that 


Fic. 3.— Essential hypotension. 


the death rate was only 35% of the expected mortality, as con- 
trasted with a general mortality of 80%. Also that Muhlberg, of 
the Union Central Life Insurance Company, found that a low 
blood pressure unassociated with any organic lesion in persons past 
fifty vears of age was the best indication that the person would 
outlive his expectancy. 

Primary Hypotension. This group consisted of a series of 7 cases, 
5 men and 2 women, the ages ranging from 23 to 52 years, the 
average age being 31+. 

Comment. In each case of this group there were symptoms rela- 
tive to the low blood pressure: exhaustion, fatigue, lack of endur- 
ance and obscure headaches. The symptoms relative to posture 
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were dizziness and faintness, especially in the standing position: 

these were less marked but still present in the sitting position. 
The results obtained in this group were a decided fall in both 


the systolic and diastolic pressures, and only a moderate rise In 
the pulse rate. Ina majority of the cases the pulse rate varied 
little, if any, with change in posture, however in 2 of the cases 
the pulse rate was markedly increased. ‘These findings are entirely 


at variance from the normal response to postural change. The 
reason for this variance might be due to one of the following factors: 
(1) A hyvpofunctioning of the constrictor fibers of the vasomotor 
mechanism producing splanchnic dilatation, (2) a capillary stasis 
in the splanchnic and pelvic viscera and (3) according to Dale’ 
and others,?” as quoted by Friedlinder,"” the liberation of a 
histamine-like substance acting as a chemical poison producing 


capillary dilatation. 


bi Primary hypotension 


Discussion. ‘Thus in normal adults a slight fall in the systolic 
and a rise in the diastolic pressure and pulse rate occurred in chang- 
ing from the horizontal to the upright position. The two rises 
tend to overcome the hydrostatic effects of gravity in the upright 
position, thereby precluding weakness and dizziness which would be 
the manifestations of a cerebral anemia. A similar study made on 
normal children showed similar findings. 

Among hypotensive individuals (a systolic blood pressure of 100 
or less in the sitting position), the secondary hypotension cases 
responded in a normal manner. This particular group had either 
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syphilis or tuberculosis. No syinptoms were complained of and 
no treatment was given for the symptom of hypotension, the treat- 
ment being directed solely toward the underlying process. 

The essential hypotension cases Were so designated hecause ho 
apparent reason could be found for the hypotension. This group 
presented no symptoms whatever relative to the hypotension, and 
responded in a normal manner to change in posture. 

The primary hypotension group however presented entirely 
different findings. In the first place, all responded abnormally to 
postural change, a marked drop in both systolic and diastolic 
pressures occurring with very little increase in the pulse rate. In 
the second place, all patients in this group presented symptoms 
referable to the blood pressure on change of posture, these being 
principally dizziness and faintness especially when in the upright 
position. In addition to the svmptoms referable to blood pressure, 
the members of this group complained of fatigue, of tiring easily on 
exertion and of frequent headaches. ‘The reason for the abnormal 
response to posture might be a hypofunction of the vasoconstrictor 
mechanism causing a dilatation of the splanchnics. Capillary 
stasis in the splanchnics and pelvic viscera or vasodilatation due to 
liberation of a histamine-like substance should be considered a 
possibility. The symptoms of dizziness and faintness in the 
upright position were probably the result of a varying degree of 
cerebral anemia. 

Because the response to postural change in the primary hypo- 
tension group was similar to that of the condition described by 
Bradbury and Eggleston® as “postural hypotension,” it might be 


well to consider this group as mild cases of “ postural hypotension.” 


The symptomatology of the two conditions is similar and the card- 
inal symptoms differ only in degree. As to whether or not cases 
which are here designated as primary hypotension, if untreated and 
allowed to progress, would finally become cases of true postural or 
orthostatic hypotensioy is worthy of consideration. The etiology 
of the two conditions, primary hypotension and “ postural hypo- 
tension,” although unknown, is very likely the same, being pri- 
marily a faulty vasomotor mechanism. 

Further evidence as to the similarity between primary hypotension 
and “ postural hypotension’ may be found in the response to treat- 
ment. Ghrist” and others'?*!72° have shown that benefit is derived 
from (1) the oral administration of ephedrine sulphate, and (2) the 
application of a snugly fitting abdominal binder. These same 
measures have been found to be of considerable aid'in cases of pri- 
may hypotension. The fact that both conditions respond to 
ephedrine sulphate gives additional information as to the etiology, 
for according to Bastedo,* ephedrine in average sized doses is a 
sympathetic stimulant, acting peripherally and for the most part 
on the myoneural junctional tissues. The physiologic effects are 


LUTTERLOH: EFFECTS OF POSTURE ON BLOOD PRESSURE 95 


those of cardize acceleration and vasoconstriction bringing about 
an increased heart rate and a rise in blood pressure, the greatest 


vasoconstriction taking place in the vessels of the splanchnic area 
where probably the effect is most needed. From this it seems that 
a depression of the myoneural junctional tissues, particularly in the 
splanchnic vessels, might be responsible for the hypofunctioning 


of the vasoconstrictor mechanism. 

In consideration of the above the following descriptive classifica- 
tion of hy potension Is presented: 

CLASSIFICATION OF IlypoTENSION. 1. Physiologic: Essential 
hypotension. 

2. Pathologic: (a) Primary hypotension (circulatory) (disturbed 
vasomotor mechanism) ; (4) secondary hypotension (non-circulatory) 
secondary to acute infectious diseases, chronic debilitating diseases 
as syphilis, tuberculosis, ete.) 

In every patient with hypotension or in patients presenting 
symptoms of dizziness and feeling of faintness the postural test for 
circulatory efficiency should be made by taking the blood pressure 
in more than one position, preferably in all three, the horizontal, 
sitting and standing. ‘This test is a very simple procedure, entails 
no elaborate equipment, an ordinary examining table being suffi- 
cient, takes little time and may give valuable information. A 
slight fall in the systolic pressure, a rise in diastolic pressure and a 
rise in the pulse rate constitute a normal response to postural 
change and places the particular case of hypotension in either the 
essential or secondary groups. These groups need no particular 
treatment relative to the blood pressure. A decided fall in both 
the systolic and diastolic pressure with little, if any, rise in the 
pulse rate constitutes an abnormal response and places the case 
in the primary or postural hypotension group. These cases have 
such prominent symptoms relative to the blood pressure, that 
treatment should be instituted. 

Conclusions. |. ‘There is presented a study of the effects of pos- 
ture on the blood pressure and pulse rate in normal adults, normal 
children and a group of hypotensive individuals classified as secon- 
dary, essential and primary hypotension. 

2. The response in the normal groups to postural change from the 
horizontal to the upright position was a slight fall in the systolic 
blood pressure, a definite rise in the diastolic blood pressure and a 
rise in the pulse rate. In the secondary and essential hypotension 
groups a similar response was noted. The primary hypotension 
group, however, responded abnormally by manifesting a decided 
fall in both the systolic and diastolic blood pressures with only a 
slight increase in the pulse rate. 

3. The similarity between primary hypotension and “ postural 
hypotension ”’ is suggested. 

4. A test for circulatory efficiency and vasomotor stability has 
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been outlined, and as a result of this test a classification of hypo- 
tension is presented. 


Thanks are due Dr. O. C. Wenger and Dr. J. R. Waugh for permission to study 
certain cases, and to Dr. Clyde Brooks and Dr. Paul S&S. Carley for valuable 
suggestions. 
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CHRONIC MENINGOCOCCUS SEPTICEMIA. 


By EmMaNnvueL Appetpatm, M.D., 
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LABORATORY, NEW YORK CITY HEALTH DEPARTMENT INSTRUCTOR IN CLINICATI 
MEDICINE, NEW YORK UNIVERSITY COLLEGE OF MEDICINE NEW YORK CITY 


From the Division of Applied Therapy, Bureau of Laboratories, Department of 
Health, New York City, and from the Fourth Medical Division, Bellevue Hospital 

CHRONIC meningococcemia, Unaccompanied by meningitis or with 
meningitis occurring usually as a late complication, can no longer 
be regarded as a rare clinical entity. Many cases have undoubtedly 
gone unrecognized. During the past few months there has been 
a noticeable rise in the incidence of this condition in New York 
City. This is not unusual preceding or following an outbreak of 
meningococcic meningitis. 

Since its first description by Soloman,’ in 1902, chronic meningo- 
coccus septicemia has been a subject of great interest to many 
investigators. As pointed out by Harrison and Abernethy,’ Dock,’ 
and Binns and Fothergill,! this interest was until recently largely 
confined to foreign writers, especially those of the French and 
German schools. Recently, however, reports in the American 
literature have become more frequent. 

In this paper no effort will be made to review this literature, as 
my object is simply to present the outstanding clinical and labora- 
tory features that have developed in the study of a group of 15 cases 
of chronic and subacute meningococcemia. 
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As shown in Table 1, the disease attacks males and females with 
about equal frequency. It will be noted also that the disease may 
occur at practically any age, the youngest in this series being 3 and 
the oldest 52 vears. 
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Symptomatology. The disease is usually characterized by a rather 
sudden onset, with headache, fever, joint pains and skin eruption. 
Chills or chilly sensations are common. At times the disease is 
ushered in by a severe tonsillitis or some other upper respiratory 
infection. Occasionally meningitis may inaugurate the illness. In 
rare instances there is a slow insidious onset with an irregular fever. 
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TABLE 1.—C.LInicaL Data. 


Symptoms Complications : l'reatment Result 


3 Fever, arthralgia, pur- Meningitis, 5 Serum intraspinally Recov 
puric rash 4th week autogenous vaccine 
nephritis 

40 Headache, chills, fever, Meningitis, Serum intraspinally Died 

maculopapular rash 6th week serum intravenously, 
3 doses of 50 c« 

10 Chills, fever, polymorph- Nephritis Serum intravenously, Recovy 
ous rash endocarditis 6 doses of 40-60 c« 

48 Headache, chills, fever, Endocarditis Serum intravenously, 
arthritis, maculopapu- 1 dose 20 cc.; serum 
lar rash intramuscularly, 10 

doses of 20 c« 
8 Fever Meningitis, Serum intraspinally ; 
7th week serum intravenously 

13 Headache, fever, arthral- Meningitis Serum intraspinally 
gia, maculopapularrash 6th week serum intravenously 

29 Headache, chills, fever, 3 Serum intravenously, 
arthralgia, purpuric rash 5 doses of 30 ce 

28 Headache, fever, herpes ‘ 3} Serum intravenously, 

7 doses of SO cx 
Headache, fever, arthral- Epididymitis Serum intravenously, 
gia, maculopapular rash 4 doses of 20 cc 
Headache, chills, fever, Meningitis, 7 Serum intraspinally 
arthralgia, maculopap- l4th week serum intravenously, 
ular rash 6 doses of SO cc 

19 Headache, chills, fever, Endocarditis 5 Serum intravenously, 4 
arthralgia, polymorph- myocarditis ? doses of 100 cc., 1 
ous rash dose of 200 c« 

35 Headache, chills, fever, Epididymitis 54 Serum intravenously, 3 Recov 
tonsillitis, arthralgia, doses of 100 cc., 2 
arthritis, polymorph- doses of 150 c« 
ous rash 

23 Headache, chills, fever, Meningitis, 3 Serum intraspinally; Recove 
arthralgia, polyniorph- Ist week autogenous vaccine 
ous rash 

20 Headache, chills, fever, Meningitis, 18 Serum intraspinally 
arthritis, polymorphous 2d week; 
rash endocarditis? 

34 Headache, fever, poly- Serum intravenously, Recoy 
morphous rash 6 doses of 40 c« 


* In this column, o denotes male; 9°, female 


The fever is of the intermittent type (Fig. 1), ranging from 99 
to 103° or 104° F., and continues as such throughout the course 
of illness, at times with afebrile periods of 2 to 10 days (Fig. 3). 
The temperature curve often has a superficial resemblance to 
malaria, and indeed, may occasionally present tertian or quartan 
paroxysms. The rises in temperature are frequently accompanied 
by chills or chilly sensations. 

Joint manifestations are very common (Table 1). These are 
usually in the form of migratory arthralgias, although actual swelling 
and tenderness of joints are fairly frequent. A suppurative arthritis 
is relatively uncommon, and is as a rule monarticular, involving 
most frequently one of the knee joints. The joint symptoms are 
a prominent feature early in the course of the disease but may 
recur in the later stages. 

The skin rash is perhaps the most striking feature of the disease. 
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It appears usually during the first week, but may occur at any 
stage of the illness. The lesions vary in type, size, and extent of 
distribution. In some of the cases I have been able to distinguish 
6 or 7 types of lesion (Figs. 2 and 4). There were faint pink to 
deep red macules, fading on pressure and in size ranging from 0.25 
to 2 cm. in diameter. There were papules, which showed similar 
variations in color and size; some were indurated and _ tender, 
resembling the eruption of erythema nodosum. There were petech- 
ial and larger hemorrhagic lesions. There was an interesting lesion 
consisting of a pin-head-sized hemorrhage surrounded by a macular 
areola. The most distinctive lesion was an irregularly round 


Skin eruption in Case 11. The hemorrhagic lesions are quite distinct. 
The maculopapular lesions appear very faint. 


hemorrhage with a bluish-gray center, which contained pus cells. 
In 2 other cases not included in this study I have seen raised pus- 
tules. A case with a pustular eruption was reported also by 
Harrison and Abernethy.* Herpes was observed in 2 instances. 
The eruption is usually maculopapular or polymorphous (Table 1). 
Only one type of lesion may be present. Rarely there may be no 
skin eruption. Not infrequently the character of the eruption 
changes during the course of the disease. The rash may be local- 
ized or very diffuse. The lesions tend to disappear after several 
days and then recur. Frequently new crops come out with each 
rise of temperature and those may last only 12 or 24 hours. Sub- 
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conjunctival and other mucous membrane hemorrhages are occa- 
sionally present. 

In the uncomplicated case there are no other remarkable physical 
signs, except that there may be some enlargement of the spleen. 
It should be emphasized, however, that as a rule the patient does 
not appear very toxic or acutely ill. Indeed, it seems extraordinary 
that in spite of an apparently severe sepsis the patient's general 
condition remains quite good. 


Fig. 4.—Skin eruption in Case 12. The hemorrhagic lesions are very prominent. 
The maculopapular lesions are indistinct. 


Complications. The most important and frequent of the compli- 
cations is meningitis. In this series it occurred in 7 instances, an 
incidence of 46.6%. It is usually a late complication (Table 1), 
but may occur early or even at the onset of the disease. In 2 
instances the meningitis relapsed once or twice. The meningeal 
infection usually responds to specific serum therapy. In this study 
5 of the 7 patients with meningitis recovered. It would seem 
that the presence of this complication does not as a rule make the 
outlook more serious. Certain workers, notably Chalier, Giraud 
and Morel,’ even believe that the localization in the meninges aids 
in the control of the general infection. 

The literature supplies ample evidence that the meningococcus 
is a cause of endocarditis.7? However, the frequency and prognostic 
significance of this complication in meningococcemia are matters of 
controversy. While certain investigators are of the opinion that it 
is relatively uncommon and almost invariably fatal, others believe 
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that it is frequently present, and even indicate that the endocardial 
lesion may be the source of infection in many cases, and that 
many patients with this lesion make a complete recovery. 

luring the course of the disease it is often difficult, if not impos- 
sible, to determine with any degree of certainty the presence of an 
endocardial lesion. It is well known that an endocarditis may be 
present without any clinical evidence, and that the presence of even 
a harsh murmur is not a sure indication of organic endocardial 
involvement. 

In this study the diagnosis of endocarditis was based on the 
development of an endocardial murmur or murmurs, particularly 
if diastolic, which persisted throughout the course of illness, on 
the presence of clinical or electrocardiographic evidence of impaired 
myocardial function, and on the roentgenographic changes in the 
size and contour of the heart, particularly during convalescence. 
A progressive rise in the number of bacterial colonies in the blood 
culture during the active phase of the disease was regarded as 
corroborative eV idence of endocardial infection. 

Endocarditis was regarded as definitely present in 3 instances 
(Table 1). In 1 of these there was probably an associated myo- 
carditis. There was 1 case with a suspected endocardial lesion. 
It is to be noted that all the patients with endocarditis recovered. 
It would seem, therefore, that endocarditis is not an infrequent 
complication of meningococcus septicemia, and that the prognosis in 
such patients is not necessarily grave. 

The occurrence of nephritis as a complication of meningococcemia 
is rather unusual. In this series there were 2 instances of nephritis, 
which were of the acute or subacute glomerular type. Both patients 
recovered. Cases with nephritis were reported also by Warfield 
and Walker,’ and by Harrison and Abernethy.’ 

Another remarkable and not infrequent complication is epididvm- 
itis. ‘Two of the patients in this series presented this complication, 
which cleared up in 6 or 7 days. I have seen infections of the 
epididymus in 2 other cases of meningococcemia not included in 
thisstudy. Inarecent report of 26 cases of epidemic meningococcus 
meningitis, Tillett and Brown’ found 2 instances of epididymitis. 

Laboratory Data. It is apparent that the diagnosis of meningo- 
coccus septicemia may be suspected on clinical grounds. However, 
for an absolute diagnosis it is essential to recover the organisms from 
the blood stream. This is not always an easy matter, and indeed, 
repeated blood cultures are often necessary before a positive result 
is obtained. It is advisable to take the culture when the patient 
is having a rise in temperature and to use 5 to 10 ce. of blood. The 
medium should consist of good nutrient broth, preferably enriched 
with ascitic fluid or blood serum. It is to be noted that the men- 
ingococcus grows best at about 35° C. and a reaction of 7.2 to 
7.4 pH. Very often the growth does not become manifest for 
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several days. It is important, therefore, to incubate the cultures 
for 7 to 10 days before discarding them as negative. Without 
transplants the culture as a rule remains alive but a short time. 
Sometimes it is difficult to obtain subcultures. ‘The organisms may 
remain alive for a number of weeks on semisolid media containing 
1% glucose and from 0.25 to 0.5% agar. It is interesting to note 
that blood cultures taken early in the disease most frequently reveal 
no growth. In the majority of the cases a positive blood culture 
was not obtained before the third week of the illness (Table 2). 


TABLE 2.—Laporatory Data. 


Week of illness 
White Poly- when first 
blood morpho- positive blood 
cells nuclears. culture Other findings 
1 Spinal fluid shows typical findings of 
meningitis 
5,400 : Spinal fluid shows typical findings of 
12,000 4 meningitis 
28,000 6 
17,000 4 
, oes Not given Spinal fluid shows typical findings of 
meningitis 
14,600 { 5 Spinal fluid shows typical findings of 
meningitis 
Spinal fluid normal 


2,500 


Early 
ie ne Not given Spinal fluid normal 
27,000 14 Spinal fluid normal at first; 14 days 
21,500 later showed findings of meningitis 
8,400 } 3 Nasopharyngeal culture negative for 
13,000 f meningococci; patient’s serum ag- 
31,200 ¢ glutinated slightly her own strain, 
but did not agglutinate other men- 
ingococci; erythrocyte sedimenta- 
tion rate, 40 mm. in 1 hour 
22,000 { Nasopharyngeal culture negative for 
36,000 ( meningococci; seruin agglutinated 
10,000 7 slightly his own strain, but not 
32,000 ¢ othermeningococci;prostatic smear 
neg for gonococcus;, gonococcus 
complement - fixation test, neg 
Felix-Weil reaction neg.; several 
biopsies of skin lesions neg. for 
meningococci; spinal fluid normal 
14,000 : Serum did not agglutinate meningo- 
cocci; spinal fluid, normal at onset, 
5 days later showed findings of 
meningitis 
20,000 ¢ Spinal fluid showed findings of men 
25,000 ingitis. 
Spinal fluid essentially normal 


For the proper identification of the organism one must resort to 
sugar fermentation and agglutination tests. It is to be noted that 
different strains of meningococci vary much in their agglutinability. 
Certain investigators have pointed out that prolonged incubation 
may disturb the specificity of agglutination. 

In the literature on meningococcemia there are frequent references 
to the agglutinative properties of the patient’s serum. In Cases 11, 
12 and 13 the serum failed to agglutinate meningococci (Table 2). 
Furthermore, in Cases 11 and 12 the causative strain was only 
slightly agglutinated by the patient’s own undiluted serum. In 
2 other cases, not included in this study, I have obtained similar 
negative results. Harrison and Abernethy* reported a similar 
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experience. In a group of 12 recovered meningococcic meningitis 
cases, Neal‘ was unable to obtain agglutination of meningococci 
with the serum of any of the patients. The impression gained 
from this study is that in meningococcus infection agglutinin pro- 
duction is very limited, and that this antibody plays a very small 
role in the immunity mechanism in this disease. 

Several nasopharyngeal cultures in Cases 11 and 12, as well as 
in 2 other cases not included in this study, were negative for men- 
ingococci. Likewise, several biopsies of skin lesions failed to show 
the organisms. 

There is nothing remarkable about the blood count. There is 
usually a leukocytosis ranging from 10,000 to 36,000 (Table 2). 
The percentage of neutrophils is usually between 80 and 90. It is 
to be noted that the leukocyte count may vary considerably during 
the course of the disease. 

The spinal fluid in the cases unaccompanied by meningitis was 
normal. ‘The cases with meningitis showed the typical spinal fluid 
findings of meningococcic meningitis. Some workers have cautioned 
against doing a spinal tap in the absence of definite signs of men- 
ingitis because of the danger of localization of the infection in the 
meninges. This, however, is not borne out by the present study. 
Meningitis did not develop in Cases 7, 9, 12 and 15* following 
lumbar puncture (Table 2). In Case 10 there was an interval of 
2 weeks and in Case 13, 5 days between the spinal tap and the occur- 
rence of meningitis. It seems to me that the relationship between 
the spinal tap and the meningeal involvement is very doubtful, 
if not improbable, in Case 10, and uncertain in Case 13. My belief 
is that a spinal tap should certainly be performed if any signs of 
meningeal irritation are present. 

Differential Diagnosis. ‘The diseases with which chronic men- 
ingococcemia may be confused are rheumatic fever, malaria, typhoid, 
subacute bacterial endocarditis, miliary tuberculosis, Brill’s disease, 
Malta fever, gonorrheal sepsis, measles, erythema multiforme, 
erythema nodosum and secondary syphilis. 

Course. The average duration in untreated cases of chronic 
meningococcemia is several months. The duration is markedly 
shortened in the treated cases, particularly if the diagnosis is 
established early. The shortest duration in this series was 3 weeks 
and the longest 18 weeks. The latter was an untreated case 
(Table 1). 

In order to illustrate the clinical course the following 3 cases from 
this series are recited in detail: 


Case Reports. Case 11.—A. M., a girl, aged 19, admitted to Bellevue 
Hospital, November 1, 1935, complained of pain in both legs, arms and 
back and of a burning skin eruption. The onset of these symptoms was 
rather sudden, 4 days prior to admission. The past history was negative 
except for the removal of a breast tumor 5 years ago. 
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The patient was well nourished and did not appear acutely ill. A diffuse 
eruption was present over the face, neck, chest, abdomen, arms, legs, hands 
and feet (Fig. 2). It consisted of erythematous blotches and nodules, 
varying in size from 2 mm. to 2 em. in diameter. Many of the lesions 
were purpuric, particularly those over the hands and feet. There was a 
hemorrhagic lesion on the upper lip. The pharynx was slightly congested. 
The heart beat was regular and moderately rapid, with sounds of good 
quality. A blowing systolic murmur was heard over the apex and mitral 
regions. The lungs were clear. The spleen was not felt. There was 
tenderness over both knee joints. The fundi were normal. The reflexes 
were normal, and there were no signs of meningeal irritation. The tem- 
perature was 101° F., the pulse 98 and the respiration 24. The white 
blood count showed 8400 cells with 62% neutrophils. The erythrocyte 
sedimentation rate was 40 mm. in 1 hour. Blood cultures taken on Novem- 
ber 5 and 9 were both sterile. The diagnosis at this time was acute rheu- 
matic fever. 

Although the patient remained fairly comfortable, the fever continued 
(Fig. 1). It would drop to 98° or 99° F. in the morning and rise to 102 
or 103° F. in the afternoon. The polymorphous eruption would fade, only 
to be followed by a new crop of lesions. The diagnosis of meningococcemia 
was now suspected. On November 14, a blood culture, taken on ascitic 
broth, was positive for meningococci. A blood culture taken on Novem- 
ber 20 showed an increasing number of bacterial colonies. A nasopharyngeal 
culture was negative for meningococci. The white blood count was now 
31,200 with 91% neutrophils. The patient’s serum did not agglutinate 
meningococci. The causative strain of meningococcus was only slightly 
agglutinated by her serum. 

On November 21, serum treatment was begun. For 5 days she received 
a daily intravenous injection of 100 cc. of antimeningococcic serum, diluted 
with normal saline solution. The sixth dose consisted of 200 cc. of the 
serum. 

November 23, a severe serum reaction occurred in the form of a diffuse 
urticarial and erythematous rash and a generalized adenopathy. This 
reaction, while somewhat relieved by repeated small doses of adrenalin, 
persisted for about a week. Since the blood cultures remained positive 
and showed a progressively increasing number of bacterial colonies, it was 
deemed wiser to continue the serum therapy in spite of the reaction. 
Simultaneously with the recession of the serum reaction the patient’s 
temperature dropped to normal, and the blood culture became sterile. 

When the patient was allowed out of bed, on December 9, she had an 
attack of dyspnea. Examination of the heart showed that the apical 
murmur became harsher and that the second pulmonic sound became 
accentuated. The electrocardiogram showed a sinus tachycardia and a 
partial A-V block. The roentgenogram depicted a roughly pyriform 
heart with accentuation of the right auricular curve and a steep left border, 
suggestive of early mitral stenosis. These findings were still present at 
the time of her discharge from the hospital, on December 30. It was felt 
that this patient had an endocarditis and probably also a myocarditis. 

Case 12.—E. T., a man, aged 35, admitted to Bellevue Hospital, Novem- 
ber 7, 1935, complained of headache, chills and fever, sore throat, pains in 
the calves of his legs and right ankle. The onset of these symptoms was 
about 24 hours prior to his admission. The family history revealed that 
his wife died 24 hours ago of a fulminating form of meningitis after a brief 
illness of 4 days. 

Physical examination showed the patient to be well nourished, somewhat 
apprehensive, but fairly comfortable. The temperature was 101° F., the 
pulse 120 and the respiration 20. There was marked pharyngeal and 
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tonsillar congestion with suggestive purpuric blotches on the palate. 
Except for the rapid rate, the heart was n gative. The lungs were clear. 
The spleen was not felt. There was tenderness over both calves and 
redness and tenderness over the right ankle. The reflexes were normal 
and there were no signs of meningeal irritation. A purpuric and faint 
macular eruption Was scattered over his abdomen and extremities. The 
fundi were normal. The diagnosis of meningococcemia was suspected on 
admission. 

The blood count showed 22,000 leukocytes with 90% neutrophils. The 
blood culture was sterile. The nasopharyngeal culture was negative for 
meningococci. The gonococcus complement-fixation test and the Felix- 
Weil reaction were both negative. A prostatic smear was negative for 
gonococci. The spinal fluid was clear and showed no abnormal findings. 

The temperature rose to 104° F. on November 9 and declined again to 
101° F. on November 11, when a crop of fresh skin lesions and also herpes 
labialis appeared. On this date the patient developed also swelling and 
tenderness of the right epididymus. This complication cleared up in about 
6 days. 

For a period of 2 weeks the patient continued to run an irregular fever. 
This was followed by an afebrile period of 10 days (Fig. 3 At this point 
the patient was about to be discharged. 

On December 2, following the afebrile period, the temperature rose 
sharply to 103° F. At the same time there appeared a new crop of maculo- 
papular and hemorrhagic skin lesions over the face, chest, abdomen and 
extremities (Fig. 4). The lesions varied in size from 2 mm. to about 2 ¢m. 
in diameter. Some of the papules were indurated and tender, resembling 
the eruption of erythema nodosum. There were some macular lesions 
with small hemorrhagic centers, and some hemorrhagic lesions with bluish- 
gray centers. The left eve showed a subconjunctival hemorrhage. There 
were also migratory joint pains. The spleen was definitely palpable. A 
blood culture taken on this date was positive for meningococci 4 days later. 
Several biopsies of skin lesions were negative for organisms. The patient's 
serum did not agglutinate meningococci. His own strain of meningococcus 
was only slightly agglutinated by his serum. 

December 7, antimeningococcic serum treatment was begun. The patient 
received intravenously a daily dose of 100 ec. of the serum for 3 days, and 
150 cc. for 2 days. The temperature at this time ranged from 95° to 104° F. 
Following the last dose of serum the temperature declined abruptly from 
104° F. to normal. Likewise, the joint pains and most of the skin lesions 
disappeared. The blood cultures became sterile. 

A severe serum reaction occurred on December 13. There was a rise in 
temperature accompanied by swelling of the face, diffuse erythema and 
urticaria and generalized adenopathy. Five days later the serum sickness 
cleared up, and the patient’s temperature became normal. His convales- 
cence was uneventful and recovery was complete. 

Case 13.—S. K., a girl, aged 23, was taken ill suddenly, October 3, 1935, 
with severe headache, chills and fever of 103° F. Except for slight stiff- 
ness of her neck the physical examination was essentially negative. A 
spinal tap performed on October 4 yielded a clear fluid which showed no 
abnormal findings. Her condition remained unchanged until October §, 
when she presented definite signs of meningeal irritation. There was 
marked nuchal rigidity, and positive Brudzinski, Kernig and Babinski 
signs. The temperature was 105° F., the pulse 100 and the respiration 22. 
A spinal tap performed on this date yielded 30 ec. of cloudy fluid. After 
removal of the fluid, 20 cc. of antimeningococcic serum was injected intra- 
spinally. Examination of the fluid showed a large increase in cells, practi- 
cally all neutrophils, a moderate increase in the protein and a slight diminu- 
tion in the sugar. No organisms were found on smear or culture. 
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October 9, the patient’s general condition was somewhat better, but a 
hemorrhagic eruption appeared on the skin. A lumbar puncture was again 
performed, 45 cc. of cloudy fluid removed, and 20 ce. of antimeningococcic 
serum injected intraspinally. The fluid findings were practically the same 
as those of the preceding day. 

October 10, there was a marked improvement in the clinical picture, and 
the temperature dropped to 99° F. The spinal fluid on this date was only 
slightly hazy, showed 240 cells, mainly neutrophils, moderate increase in 
the protein, marked diminution in sugar, but no organisms on smear or 
culture. No serum was given. 

October 11, the temperature rose to 104° F., and the patient developed 
pain and tenderness in the joints of the left foot. The spinal fluid was clear, 
showed 105 cells, with 70% mononuclears, moderate increase in protein, 
moderate amount of sugar and no organisms. No serum was given. 

The patient felt quite well on October 12 and 13. The temperature was 
normal. The spinal fluid remained clear. 

October 14, the temperature rose again to 103° F. Nuchal rigidity was 
again present. A spinal tap yielded 30 ec. of hazy fluid, which showed a 
large increase in cells, mainly neutrophils, moderate increase in protein, a 
decided drop in the sugar, but no organisms by smear or culture. Twenty 
ee. of antimeningococcic serum was injected intraspinally. 

The following two weeks the patient presented an appearance of well- 
being, although she continued to run an intermittent fever. During this 
period 8 spinal taps were performed. The spinal fluid findings were at 
first similar to those of October 14, but gradually cleared up and became 
normal. Antimeningococcic serum was injected intraspinally on 4 occasions. 

October 29, there appeared a diffuse polymorphous eruption over the 
trunk and extremities. The lesions consisted of macules, papules, urticarial 
and purpuric spots. 

From this time on the patient continued to run a septic type of fever 
with a temperature of 99° F. in the morning and 102° to 105° F. in the 
afternoon. Occasionally there was an afebrile day. Crops of new maculo- 
papular and hemorrhagic lesions appeared again and again, and would fade 
in a few days. There were also migratory joint pains. 

Blood cultures taken on October 18 and on November 14 were both 
sterile. The patient’s serum failed to agglutinate meningococci. The 
white blood count was 14,200 with 87% neutrophils. A third blood culture 
taken November 27 was positive for meningococci 5 days later. 

In view of the fact that the patient had been sensitized to serum, it was 
decided to resort to vaccine therapy. An autogenous vaccine was pre- 
pared, and used at first subcutaneously and later intravenously. The 
first subcutaneous injection was given on December 6, and consisted of 
100 million bacteria. These treatments were given every second day in 
increasing doses, the maximum being 2 billion bacteria. After employing 
the subcutaneous route for about 2 weeks without any striking benefit, 
the patient was given 3 intravenous injections of the vaccine. The respec- 
tive doses were 100, 200 and 600 million bacteria. The last treatment was 
on December 31, and almost immediately the temperature declined from 
102° F.to normal. With the subsidence of the fever, the patient progressed 
satisfactorily to complete recovery. 


Prognosis. The prognosis in chronic meningococcus septicemia 
appears to be favorable, even in the presence of complications. 
In this series only 2 of 15 patients died, a mortality of 13.53%. 
Both fatal cases had meningitis. It is to be noted, however, that 
in 1 of these cases (No. 10) specific treatment was first begun in 
the fourteenth week of his illness. 
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Treatment. There is no doubt that some cases of chronic men- 
Ingococcemia recover spontaneously. However, previously 
pointed out, the duration of the illness is markedly prolonged in 
the untreated cases. ‘The hazards of a prolonged sepsis are well 
known. It is important, therefore, to check the disease as quickly) 
and as effectively as possible. 

From this study and from experience with other cases not included 
in this series, | am convinced that the disease can be controlled 
promptly and effectively by the intravenous use of antimeningo- 
coccic serum. As pointed out by Binns and Fothergill,! failure to 
respond to specific serum treatment might be due to the use of an 
inactive serum or perhaps a serum that is not antigenically specific 
for the strain of meningococcus infecting the patient. It has been 
suggested also that the presence of a focus of chronic meningococcus 
infection, such as sinus involvement, may be responsible for certain 
failures. It is my impression also that the serum is less effective 
in the late stages of the disease. 

The serum was administered intravenously in 12 cases (Table 1) 
One patient, however, received only 1 intravenous dose followed 
by 10 intramuscular injections. Of course, patients with men- 
ingitis received serum intraspinally as well as intravenously. 
‘Treatments were given once daily. The intravenous dose varied 
from 20 to 200 ce. The total amount of serum used in the indi- 
vidual case varied from SO to 600 ce. 

It is indeed difficult to determine with accuracy the quantity of 
serum required in each case. It is my impression that it is not 
necessary to use massive but rather adequate doses of serum. 
In general, the dosage will vary with the response made by the 
individual patient. The question of dosage, I believe, merits 
further study. 

The use of autogenous vaccine in the treatment of chronic 
meningococcus septicemia is at present difficult to evaluate. Vac- 
cine was used in 2 cases with apparent benefit (Table 1). In Case 13 
prompt improvement followed the intravenous use of the vaccine. 
| believe that autogenous vaccine may prove a valuable adjuvant 
to the serum treatment in certain selected cases of chronic meningo- 
coecemila. 

Summary and Conclusions. (hronic meningococcus septicemia 
is a distinct clinical entity, characterized by headache, intermittent 
fever, migratory joint pains, and the presence of a characteristic 
maculopapular or polymorphous rash. The patient’s general con- 
dition appears good. ‘The disease is probably more common than 
generally suspected. 

The outstanding complications are meningitis, endocarditis, 
nephritis and epididymitis. 

The diagnosis may be suspected on clinical grounds. However, 
for an absolute diagnosis one must obtain a positive blood culture 
for the meningococcus. Repeated blood cultures are often neces- 
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sary. It appears that the patient’s serum does not as a rule agglu- 
tinate meningococci. The spinal fluid in cases unaccompanied by 
meningitis is normal. There appears to be no danger of localization 
of the infection in the meninges following spinal tap. 

The duration of the disease is several months, but is markedly 
shortened in the treated cases. The prognosis is as a rule favorable, 
even in the presence of complications. 

The disease responds promptly to the intravenous use of an 
antimeningococcic serum. Adequate but not massive doses of 
serum are required. Spontaneous recovery may occur. In certain 


selected cases the use of an autogenous vaccine may be a beneficial 


therapeutic measure. 


The author desires to express his gratitude to Dr. Josephine B. Neal for valuable 

suggestions and criticisms 
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Dir WERKE DES HippoKRATES. HERAUSGEGEBEN VON Dr. Men. RicHARD 
KAPFERER unter MITWIRKUNG VON Pror. Dr. GEORG StTRICKER, Wiir- 
burg. Book 7: Die Natur (Konstitution) des Menschen / Die Nah- 
rung / Die Giste (The Nature (Constitution) of Man), (The Nutriments), 
The Humors). Pp. 85. Stuttgart: Hippokrates Verlag G.M.B.H., 
1934. Price, Rm. 7.50. (To be published in 25 parts costing ca. Rm. 100, 
ecard binding.) 

IN the book on “The Nature of Man,” supposed to have been written by 
Hippocrates’ son-in-law, Polybos, the Editor points out how the apparent 
miscellany of the last six chapters really has a logical connection with the 
earlier exposition of humoral pathology. The book on “ Nutriment,” 
including in the term the utilization as well as the introduction of nourish- 
ing solids, liquids and gases, has caused obvious difficulties to the translator 
that have not been entirely overcome. Incomplete sentences and cryptic 
expressions almost conceal the identity of thought with other Hippocratic 
writings. In ‘The Humors,” accepted by Erotian as a true work of Hip- 
pocrates, the humoral doctrine is applied to many disorders of various 
parts of the body and appropriate therapy deduced on an allopathic basis. 


K. 


PRESCRIPTION WriItTING AND FormuLary. The Art of Prescribing. By 
CHARLES SoLtomon, M.D., Assistant Clinical Professor of Medicine, 
Long Island College of Medicine; Associate Attending Physician and 
Chief of the Medical Clinic, Jewish Hospital of Brooklyn, ete. With a 
Foreword by Lewettys F. Barker, M.D. Pp. 351; 32 illustrations. 
Philadelphia: J. B. Lippincott Company, 1935. Price, $4.00. 

Tuts book is full of useful and practical information that should recom- 
mend it highly to students and young physicians. Its availability would 
however, be greatly enhanced if it were printed on thin paper and bound 
in a flexible cover, so that it could be conveniently carried in a pocket or 
handbag. R. K. 


Guipe HumaN ParastroLtocy. By D. B. Buackiock, M.D. 
D.P.H. (Lonp.), D.T.M. (Liver.), Professor of Tropical Hygiene, 
Liverpool School of Tropical Medicine, the University of Liverpool, and 
formerly Professor of Parasitology; Director of the Sir Alfred Lewis 
Jones Laboratory, Freetown, Sierra Leone, West Africa, and T. Sourx- 
WELL, D.Sc., Pu.D., A.R.C.Sc., F.Z.S., F.R.S.E., Walter Myers Lecturer 
in Parasitology, School of Tropical Medicine, The University, Liverpool, 
ete. Pp. 259; 122 illustrations and 2 colored plates. Second edition. 
Baltimore: William Wood & Co., 1935. Price, $4.00. 

In the second edition of this book, sections on vein, organ and spinal 
puncture, on therapy and on some of the rarer parasites of man have been 
deleted. Occasional paragraphs have been added and some illustrations 
improved. While these changes do not alter materially the value of the 
book, its utility is lessened by omitting the chapter on treatment. The few 
pages originally given this subject may have been inadequate, but some 
amplification of the text, if supported by reference to easily available 
treatises, would certainly be valuable to the class of students for whom the 
book is intended. H. R. 
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FouK-Lore FROM ApAms County, ILLINors. By Harry 
Hyarr, M.A. (Oxon.), D.D., Director of the Alma Egan Hyatt Foun- 
dation; Officer d’Académie Francaise; Officer de L’Order de la Couronne, 
Royale de Belgique. Pp. 723. New York: Alma Egan Hyatt Founda- 
tion, 1935. Price, $6.00. 

Tus colorful collection of aphorisms contains rich material for those 
interested in the medical superstitions and practices of an American middle- 
western community whose population, in 1930, numbered 62,784. In- 
cluded in the 10,949 aphorisms are a large number dealing with the physical 
characteristics, the care and the behavior, of infants; with such erudite 
subjects as sex-determination and gestation; with the signs, significance, 
and treatment of a generous assortment of the common diseases. As in all 
primitive therapeutic practices, there is a striking partiality for the use of 
animal excreta. 

The collection offers many amusing or significant items for citation. Can 
one doubt, for instance, the efficacy of this: “To cure choking, let the pa- 
tient chase a cow until he is tired?”’ A familiar example of an empirical 
remedy found subsequently to have a somewhat rational basis is the obser- 
vation: “A bee sting will cure rheumatism.” And the following might well 
have originated within our profession during some past period of economic 
distress: ‘‘ Unless the doctor’s bill is paid promptly, the baby will not grow.” 

The book will be found to be a valuable and interesting source in the study 
of this aspect of Americana medica. Wee: 


DEMONSTRATIONS OF PHYSICAL SIGNS IN CLINICAL SuRGERY. By Hami.- 
TON Batvey, F.R.C.S. (ENG.), Surgeon, Royal Northern Hospital, Lon- 
don; Surgeon and Urologist, Essex County Council; Consulting Surgeon, 
Clacton Hospital, ete. Pp. 287; 341 illustrations, many in colors. Fifth 
edition, revised. Baltimore: William Wood «& Company, 1935. Price, 
$6.50. 

Tuts book, in its fifth edition, is not materially different from its previous 
editions. It records in a very orderly manner the phy sical signs observed in 
clinical surgery as well as the method of elicitation of these signs. It is 
intended to be an aid to students in acquiring the art of physical examina- 
tion. This aim it may well accomplish if the student uses it as a guide dur- 
ing his first few months in the surgical wards J. J. 


THe SromacH AND Dvuopenum. By Gerorce B. Evusrerman, M.D., 
F.A.C.P., Head of Section in Division of Medicine, The Mayo Clinic; 
Professor of Medicine, The Mayo Foundation for Medical Education and 
Research, Graduate School, University of Minnesota, and Dona.p C. 
saLrour, M.B., M.D. (Tor.), LL.D., F.A.C.S., F.R.A.C.S., Head of 
Section in Division of Surgery, The Mayo Clinic; Professor of Surgery, 
The Mayo Foundation for Medical Education and Research, Graduate 
School, University of Minnesota, and Members of the Staff, The Mayo 
Clinie and The Mayo Foundation for Medical Education and Research, 
Graduate School, University of Minnesota. Pp. 958; 436 illustrations. 
Philadelphia: W. B. Saunders Company, 1935. Price, $10.00. 

THE two major authors together with 13 of their associates in the staff 
of The Mayo Clinic, representing various phases of interest, have collabor- 
ated to produce what is undoubtedly the most authoritative work on diseases 
of the stomach and duodenum. There are discussed in detail the physi- 
ology, pathology, methods of examination, clinical pictures, treatment, 
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both medical and surgical, with full details of technique. The illustrations 
are numerous and excellent. This is a book which no practitioner, internist 
or surgeon should be without. The reviewer has only one suggestion: in 
the next edition there should be a chapter on food allergy. i. i. 


ALLERGY OF THE NOSE AND PARANASAL Stnuses. A Monograph on the 
Subject of Allergy as Related to Otolaryngology. By Frencu K. 
HANSEL, M.D., M.S8., Assistant Professor of Classical Otolaryngology, 
Washington University School of Medicine; Fellow of the Association 
for the Study of Allergy, ete. Pp. 820; 58 illustrations, 4 charts and 
58 tables. St. Louis: The C. V. Mosby Company, 1936. Price, $10.00, 
Tue ever-widening field of allergy now touches practically every phase 

of clinical medicine. Internal medicine and otolaryngology, however, 
include the greater part of clinical allergy. Every iarge allergy clinic has 
attached to it its own otolaryngologic staff, not only because of the great 
number of allergic patients who require nose and throat attention, but 
because their problems are peculiar and different in many ways from those 
of non-allergic patients. There has consequently arisen what is almost a 
specialty within a specialty. The author has taken an active part in the 
development of this field and is therefore thoroughly conversant with his 
subject. He has produced a book which is practically encyclopedic in its 
scope. The material is well presented, The illustrations are on the 
whole satisiactory. It is a work which no otolary ngologist and no internist 
who majors in allergy can afford to be without. i. me 


BroLoGicaL Errects or Rapration. Mechanism and Measurement ®f 
Radiation Applications in Biology, Photochemical Reactions, Effects of 
Radiant Energy on Organisms and Organic Products. Vols. 1 and 2. 
Prepared under the Auspices of the Committee on Radiation, Division 
of Biology and Agriculture, National Research Council, Washington. 
Edited by Benjamin M. DuaaGar, Professor of Plant Physiology and 
Applied Botany, University of Wisconsin, with the Coéperation of 
Janet Howell Clark, Kenneth S. Cole, Farrington Daniels, Gioacchino 
Failla, Charles Packard and Henry W. Popp. Pp. 1342; illustrated. 
New York: McGraw-Hill Book Company, Inc., 1936. Price, $12.00. 
Tus extensive treatise is the outcome of the work of a Committee of the 

National Research Council, supported by grants from the Rockefeller 
Foundation. The topics treated fall under the general headings of the 
mechanism and measurement of effects of radiant energy on organisms and 
organic compounds. There are 43 chapters, 18 in Vol. 1, and 25 in Vol. 2, 
varying in length from 10 pages to 88, with an average of about 30. The 
contributors come from many institutions, commercial laboratories, re- 
search institutions, government bureaus and universities. The range of 
interest represented is large and the authorities who contributed are among 
the best in this country. The result is a work which represents a notable 
contribution to a subject of rapidly growing importance, both in practical 
and theoretical fields. 

The contributions of the physical scientists deal with photons, electrons, 
Roentgen rays and radium, ionization in biologic effects of radiation, 
measurement of radiation, intensity of solar radiation, photochemistry. 
There is also a chapter on the statistical treatment of the effects of radiation. 
The actions upon organisms and their products are treated in chapters with 
the following headings: The Effect of Radiation on Proteins; Radiation 
and the Vitamins; The Effects of Irradiation on Venoms, Toxins, Anti- 
bodies, and Related Substances; The Effects of Radium and X-rays on 
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Embryonic Development; Effects of X-rays and Radium upon Regenera- 
tion; The Biological Effectiveness of X-ray Wave-lengths; The Physio- 
logical Effects of Radiation upon Organ and Body Systems; Short Electric 
Wave Radiation in Biology; Biological Effects of Alpha Particles; Motor 
Responses to Light in the Invertebrate Animals; The Action of Radiations 
on Living Protoplasm; Photoperiodism; Plant Growth in Continuous 
Illumination; The Effects of Light Intensity upon Seed Plants; Effects of 
Different Regions of the Visible Spectrum upon Seed Plants; Effects of the 
Visible Spectrum upon the Germination of Seeds and Fruits; The Effects 
of Visible and Ultra-violet Radiation on the Histology of Plant Tissues; 
Some Infra-red Effects on Green Plants; Effect of Ultra-violet Radiation 
upon Seed Plants; The Effects of Radiation on Fungi; The Problem of 
Mitogenetic Rays; Effects of X-rays upon Green Plants; The Effects of 
Radium Rays on Plants; The Light Factor in Photosynthesis; The In- 
fluence of Radiation on Plant Respiration and Fermentation; Growth 
Movements in Relation to Radiation; Chlorophyll and Chlorophyll De- 
velopment in Relation to Radiation; Radiation and Anthocyanin Pig- 
ments; Effects of Radiation on Bacteria; The Effects of Radiation on 
Enzymes; Induced Chromosomal Aberrations in Animals; Radiation and 
the Study of Mutation in Animals; Induced Mutations in Plants; Induced 
Chromosomal Alterations; Induced Chromosomal Alterations in Maize; 
Biological Effects of the Quantum Theory of Radiation Absorption in 
Tissues. 

A mere glance at this list of titles is sufficient to show the extent to which 
the subject of radiations has become biologic in its influence. The natural 
frequency of mutations may be stepped up many times, normal cells may be 
transformed into neoplasms, modifications of pathogenicity in bacteria may 
eae, the activities of enzymes may be attenuated or destroyed 
chromosomal aberrations of various kinds may be produced, and many 
other biologic effects are here reported. It is apparent, however, from 
reading the various contributions in this work that the subject of the bio- 
logic effects of radiations is In its infancy and that many of the conclusions 
so far reached are tentative. The amount of work already accomplished is 
nevertheless surprisingly large and has served to clearly indicate the great 
value of this new tool. 

There is naturally considerable variation in the thoroughness and com- 
pleteness of the various chapters of this work. In general, they are satis- 
factory expositions of the different phases of the subject and are supported, 
in most cases, by adequate outlines, bibliographies, and index entries. As a 
work of reference and as a guide to further investigations, ‘ Biological 
Effects of Radiation,” will certainly make a large contribution. Because 
of the rapid development of the subject, it is especially unfortunate that 
publication was delayed so long after the receipt of earlier manuscripts. 

C. McC. 


JOHANNES DE MIRFELD OF St. BARTHOLOMEW’S, SMITHFIELD, His Lire 
and Works. By Sir Harriey, C.V.O., M.A.., 
M.D., F.R.C.P., Consulting Physician to St. Bartholomew's Hospital 
and to the Brompton Hospital, ete., and Harotp Ricwarp ALDRIDGE, 
M.A., Formerly Scholar of Peterhouse, Cambridge, ete. Pp. 191. 
Cambridge: At the University Press. New York: The Macmillan 
Company, 1936. Price, $4.50. 

St. BARTHOLOMEW’sS, oldest of British hospitals, is appropriately the place 
with which this work, the first writing of a medical nature connected with 
a known British hospital, is associated. Little was known of its author, 
John Mirfeld, beyond that he lived and wrote in the latter half of the 14th 
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century, when Chaucer was writing and the Plantagenets bringing to a 
close their colorful dynasty. He may well have been in the hospital when 
Wat Tyler was brought there to die. The authors have brought to light 
new evidence that Mirfeld was a member of a powerful Yorkshire family 
and that he resided in the priory, where he wrote the two works, ‘‘Breviar- 
ium Bartolomei” and ‘Florarium Bartolomei.”’ These characteristically 
medieval compilations of Hippocrates, Galen, Rhazes and the Arabians, 
the Schola Salernitana, Bernard of Gordon and others give a good picture 
of the state of medicine of the time of Richard IT. E. K. 


MARCONITERAPIA. TRATTATO SULLE ONDE Corte: Nella Biologia e 
Nelle Applicazioni Terapeutiche. By Pror. Pierro C1iGNouini, Capo 
del reparto Radiologico ed Aiuto volontario dell’Istituto di Clinica 
Medica Generale della R. Universita di Genova. In collaboration with 
Pror. F. Bararra, ING. A. Asctonge and Dorr. C. Brancui. Preface 
by Pror. Giuserre Sabatini, Direttore della Clinica Medica Generale 
della R. Universita di Genova. Pp. 362; 152 illustrations and 12 tables. 
Milan: Ulrico Hoepli, 1936. Price, Lire 50. 

THE book is divided into 3 parts: 1, Physical and Technical; 2, Biologi- 
cal; 3, Therapeutic Application. Part 1, prepared by non-medical col- 
laborators, presents material such as one expects to find in books on 
physics and electricity. In the biologie section, the damage of microérgan- 
isms Is attributed to thermic effects rather than to any specific effect of the 
rays. The nationalism that finds expression in the title is apparent in vari- 
ous ways throughout the text. The reader must form his own opinion as to 
whether the book lives up to its advertisement as the first complete organic 
and systematic treatise on this subject. KE. K. 


DocTrorR OF THE NortH Country. By Vinron McComs, M.D. 
With a Preface by LoGAN CLENDENING, M.D. Pp. 238. New York: 
Thomas Y. Crowell Company, 1936. Price, $2.00. 

BAUERNDOKTOR. By MENHOFERS FRANzEF. Pp. 184. Munchen: Verlag 
der iirztlichen Rundschau, 1936. Price: paper, Rm. 2.81; bound, Rm. 
3.60. 

Tue country practitioner is rightly cherished as the backbone of our pro- 
fession. Heit must have been whom Stevenson picked as above the common 
herd, “the flower of our civilization . . . who shared but little in the defects 
of the period and most notably exhibited the virtues of the race.’”’ His life, 
too, seems to afford the best opportunity for romantic dramatization, and 
no better food for thought can be put in the hands of a prospective medical 
student than such moving stories as “ Rab and his Friends,”’ and Maclaren’s 
‘““A Doctor of the Old School” (in “ Beside the Bonnie Brier Bush’’). Fol- 
lowing close on their heels is McComb’s “ Doctor of the North Country,” 
a doctor’s account of a medical career in the lumber country of northern 
Michigan, an account that has the added advantage of being biographic, not 
fiction. The tales drip truth and hold the reader from start to finish with 
the skillful simplicity of the author’s style. First the boy, son of a country 
doctor, learning to love his future profession for its hard won satisfactions, 
then the man’s vicissitudes and “half laughs”’ of the day’s work —epidemics, 
obstetrics, the problems of sex and of bill payments and finally some 
unexplained psychic phenomena,,all the more impressive because of their 
simple presentation. It is good to be reminded, too, that even in these days 
of motors and socialized medicine, the romantic life of the “‘old fashioned 
doctor”’ still continues. 
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Less ambitious in form and scope, but none the less charming is Men- 
hofers Franzef’s ‘“ Bauerndoktor.”’ With a more apparent appreciation of 
the natural surroundings of his existence, this German “farmer's doctor”’ 
understandingly pursues his chosen task in a way that we like to think of as 
characteristic of pre-war Germany, or at least of many parts of it. To an 
American reader, the episodes have the charm of novelty: What chance in 
this country of being driven miles through a snowstorm behind a pair of 
the finest horses, owned by a gypsy king, to deliver his long-overdue 
daughter by fitful stovelight in the hay of a gypsy wagon! 

The same hard work by day and night and the same satisfaction in this 
same hard work is apparent in both books. Both of these doctors are opti- 
mists and both are beloved by their communities. Who should ask for 
more? EK. K. 


Tue ApRENALS. By ARTHUR GROLLMAN, Pu.D., M.D., Associate Professor 
of Pharmacology and Experimental Therapeutics, and formerly Associate 
Professor of Physiology, in the Medical School of The Johns Hopkins 
University. Pp. 410; 17 illustrations. Baltimore: The Williams & 
Wilkins Company, 1936. Price, $5.00. 

Tuts is a very useful monograph dealing with all aspects of the adrenals 
from the experimental and clinical points of view. 

The author’s conception of the adrenals is that structurally and func- 
tionally they consist of 3 parts: medulla, cortex proper and the inner zone 
of the cortex. For the last he has originated the term “androgenic tissue,” 
because he thinks that it ‘has some, as yet incompletely defined function 
relating to the reproductive system.” He believes that it is tumor formation 
of the cells of the androgenic zone which causes virilism, while cortical 
adenomas not associated with symptoms are derived from other portions of 
the cortex. This conception is interesting and a good working hypothesis. 

In all other respects, the author expresses conventional and soundly sub- 
stantiated views. If anything, he is ultraskeptical, as in regard to the 
emergency theory of the adrenal medulla, where he repeatedly makes 
emphatic statements of the “failure of investigators to demonstrate the 
function of the adrenal medulla.” Considering the fact that he describes 
various conditions under which epinephrin is secreted, as for instance, after 
large doses of insulin, one concludes for one’s self that there is valid concrete 
evidence that the adrenal medulla manifests a useful function in opposing 
various pathologic conditions, even though under normal conditions no 
function is determinable. 

A few typographical errors were noted: the use of hyperglycemia three 
times (pp. 201, 202 and 203) when hypoglycemia is intended, of hypo- 
physectomy when adrenalectomy is intended (p. 211), which might be con- 
fusing to casual readers. 

The book will prove very useful in making easily available most of the 
significant literature on the adrenals, including the author’s own important 
investigations. 4 


CoLLecTeD WritinGs. ALFRED F. Hess, 1875-1933. In Two Volumes. 
Pp. 1444; 127 illustrations, 124 charts and many tables. Springfield, 
Ill.: Charles C Thomas, 1936. Price, $15.00. 

Tuts is really a correlated selection of the finest contributions of one of 
the most noted clinical investigators of our time. 

The first volume is introduced by a splendid and sympathetic biography 
of Dr. Hess written by Abraham Flexner. This is no grandiloquent eulogy 
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but a faithful, honest appreciation of the life and work of a scholar, teacher, 
phy sician and cultured gentleman. 

The variety of subjects studied and reported by Dr. Hess is amazing, 
especially in the light of the fact that each paper is a real contribution to 
medical literature. During the later years of his life, Dr. Hess’ thoughts 
and efforts were directed mainly to the diseases of nutrition, scurvy and 
rickets. In these fields he made his greatest contributions. It is significant 
that the modern work on rickets, including its prevention and treatment will 
always be associated with the name of Alfred Hess rather than with those 
who patented similar work. 

These two volumes will be greeted with appreciation and reverence by 
all of those who know Dr. Hess, and also by those who will care to consult 
the fundamental principles of certain aspects of Pediatrics so ably set 
forth by such a resourceful and brilliant clinical investigator. 


T., Jr. 


MEDIZINISCH-CHEMISCHE BESTIMMUNGAMETHODEN. VoL. II. Eine Auswahl 
von Method fiir das klinische Untersuchungslaboratorium. By Dr. 
Kart HINsBerG, a. 0. Professor Vorsteher der chemischen Abteilung 
des pathologischen Instituts der Universitit Berlin. Pp. 186; 48 illus- 
trations, many tables. Berlin: Julius Springer, 1936. Price, Rm. 8.70. 
Tuls is the second. volume of selected methods for use in the clinical 

laboratory, of which the first was reviewed in this Journal (190, 274, 1935). 

It covers inorganic materials (48 pages carbohydrates, proteins and fats 

73 pages), ferments, vitamins and hormones (17 pages) and hydrogen-ion 

concentration (44 pages). Pre.erable techniques are adequately presented, 

as are the results to be expected in various conditions. E. K. 


THe PATIENT AND THE WEATHER. VoL. I, Parr 2. Auronomic INTE- 
GRATION. By WitiiAmM F. Prerersen, M.D., with the assistance of 
Maroarer E. Pp. 781, lithographed; 366 illustrations. 
Ann Arbor, Mich.: Edwards Brothers, Inc., 1936. Price, $9.00. 

IN this series of five or six monographs, the first to appear was Vol. ITI, 
next Vol. II, and then Part 1 of Vol. I. Failure to release them consecu- 
tively has been somewhat confusing, and the announcement that each 
volume is individually complete, is not fully borne out in the text, by reason 
of references to more detailed consideration of subjects in other volumes. 
Nevertheless the diligence and intelligence shown by Dr. Petersen in 
assembling the data for this most difficult problem, compels our admiration. 

It is here contended that the organism adjusts to the meteorologic en- 
vironment through the components of the autonomic system—chemical, 
endocrine and nervous. Interdependent rhythmic variations of action is 
shown in oxidation, pH, metabolism and blood pressure, in their relation to 
the meteorologic environment; and failure to maintain their proper balance 
may lead to dysfunction, disease and finally death. 

Beginning with constitution, a few of the many subjects discussed are: 
atmospheric environment, atmosphere and the individual, moods and their 
psychologic implications, growth, reactions of normal pyknic and normal 
leptosome individuals, detailed studies of male and female subjects, reaction 
of children, blood changes, Wassermann and Kahn reactions. The text is 
elucidated by many graphs, sometimes so complete as to show twenty-one 
variants, wherein a comparison is made of the patient’s physiologic mani- 
festations with that of the surrounding meteorologic phenomena. An 
abundant, relevant bibliography is found at the end of most chapters but, 
so far, the monographs have lacked indices. 
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More inclusive environmental information is given by Hellpach in his 
fourth edition of “ Geopsyche,” so that in addition to weather conditions, he 
also considers the diurnal and season changes, the lunar cycle, together with 
the local geographic and geologic influences. N. Y. 


NEUROLOGICAL SuRGERY. By Loyat Davis, M.S., M.D., Pa.D., D.Sc. 
(Hon.), Professor of Surgery and Chairman of the Division of Surgery, 
Northwestern University Medical School, Chicago. Pp. 429; 172 illus- 
trations and 2 plates. Philadelphia: Lea & Febiger, 1936. Price, $6.00. 


Tuis monograph, written primarily for the general practitioner to assist 
him in diagnosis and in the advice he may give patients requiring neuro- 
surgical therapy, is a welcome addition to surgical literature. There are 
12 chapters covering diagnosis, cranio-cerebral injuries, intracranial tumors, 


spinal cord tumors and injuries, injuries of the peripheral nerves, the sympa- 
thetic nervous system and epilepsy. 

The volume is clearly and concisely written, and well arranged. The 
illustrations in black and white are excellent. The known facts are pre- 
sented without the controversy which so frequently attends the develop- 
ment of a new field of medicine. Although the author says that the work was 
written for the general practitioner, it will be of considerable value to the 
general surgeon. There is no book now available which in so short a space 
covers the same ground nor are there many volumes which are so well 
written. I. R. 


PRINCIPLES AND Practice OF RECREATIONAL THERAPY FOR THE MEN- 
TALLY ILL. By JoHn Davis, Senior Physical Director, Veteran's 
Administration Facility, Perry Point, Md.; Fellow of the American 
Physical Education Association In collaboration with Dr. WriiiaM 
Rusa Dunron, Jr., Instructor in Psychiatry, Johns Hopkins Univer- 
sity. Pp. 206. New York: A. 8. Barnes and Company, 1936. Price 
$3.00. 

To have succeeded in developing a system of physical therapy for the 
resocialization in this group of difficult patients, is an achievement. Here 
are given details of the methods these authors employ to capture the atten- 
tion and to arouse the interest in the psychotic and neurotic, through 
“voluntary and expressive activity ... vitalized by the expansive play spirit, 
sustained by deep-rooted pleasurable attitudes and evoked by wholesome 
emotional release.”’. This unique volume is a valuable adjunct in treatment 
and merits a favorable reception. 


NEW BOOKS. 


The Clinical Use of Digitalis. By Drew Luren, A.B., M.D., Associate 
Professor of Clinical Medicine in the Washington University School of 
Medicine and Physician to Barnes Hospital, St. Louis. Pp. 226; illus- 
trated. Springfield, Ill.: Charles C Thomas, 1936. Price, $3.50. 

A Preface to Nervous Diseases. By Stanctey Copp, A.B., M.D., Bullard 
Professor of Neuropathology, Harvard Medical School; Psychiatrist in 
Chief, Massachusetts General Hospital. Pp. 173; 13 illustrations. Balti- 
more: William Wood & Co., 1936. Price, $2.50. 

The Surgical Clinics of North America. Volume 16. No. 3 (New York 
Number—June, 1936). Pp. 277; 79 illustrations. Philadelphia: W. B. 
Saunders Company, 1936. Price: Paper, $12.00; Cloth, $16.00 (Per 
Clinic Year February to December). 
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Lane Medical Lectures Studies in Cardiovascular Regulation. By ts ¥. 
Anrep, M.D., D.Sc., F.R.S., Professor of Physiology, Medical Faculty, 
Egyptian University, Cairo, Egypt. Pp. 118; 38 illustrations. Stanford 
University, Calif.: Stanford University Press, 1936. Price: Paper, 
$1.50; Cloth, $2.25. 

Diseases of the Nails. By V. Parpo-Casre..to, M.D., Formerly Assistant 
Professor of Dermatology and Syphilology, University of Havana; 
Member of the American Dermatological Association, ete. With a 
Foreword by Howarp Fox, M.D., Professor of Dermatology and Syphil- 
ology, New York University, University and Bellevue Hospital Medical 
College. Pp. 177; 94 illustrations. Springfield, Ill.: Charles C Thomas, 
1936. Price, $3.50. 

Classification of Yeasts and Yeast-like Fungi. By C. Virainta FIsuer, 
Pu.D., on Fleischmann Grant for Mycological Investigation, and Luoyp 
ArNnoup, M.D., Professor of Bacteriology and Public Health. Pp. 92; 
10 plates. Urbana, Il University of Illinois Press, 1936. Price, $1.00. 

Pathology of the Nervous System. A Students Introduction. By J. HENRY 
3iGGAarT, M.D. (Bevrasr), Pathologist to the Scottish Asylums’ Board; 
Neuropathologist to the Royal Infirmary, Edinburgh; Lecturer in Neuro- 
pathology, Edinburgh University, ete. Foreword by Proressor A. 
Murray Drennen, M.D., F.R.C.P. Pp. 335; 204 illustrations. Balti- 
more: William Wood & Co., 1936. Price, $5.25. 

Digestion and Health. By Wavrer B. Cannon, George Higginson Profes- 
sor of Physiology, Harvard Medical School. Pp. 160; 14 illustrations. 
New York: W. W. Norton & Co., Inc., 1936. Price, $2.00. 

Die Nebennierenrinde. Beitrige zur Experimentellen und Klinischen Patho- 
logie. By Dr. Mep. Tuappera, Assistent der II. Med. 
Universitatsklinik der Charité, Berlin. Pp. 199; 78 illustrations, 36 
tables. Leipzig: Georg Thieme, 1936. Price: Paper, M. 11; Bound, 
M. 13. 

The Art of Treatment. By Wituiam R. Houston, A.M., M.D., F.A.C.P., 
Formerly Professor of Clinical Medicine, University of Georgia; Formerly 
Visiting Professor of Medicine, Yale-in-China. Pp. 744. New York: 
The Macmillan Company, 1936. Price, $5.00. 

Abstracts. Proceedings of the New York Pathological Society, held November 
22 and December 27, 1934; January 24, February 28, March 28, April 25 
and May 23, 1935. Reprinted from the Archives of Pathology. Pp. 41. 
(No price given.) 

Principles of Biochemistry. By Atserr P. Matuews, Andrew Carnegie 
Professor of Biochemistry, University of Cincinnati, Cincinnati, Ohio. 
Pp. 512; 3 illustrations. Baltimore: William Wood & Co., 1936. 
Price, $4.50. 

The Riddle of Woman. A Study in the s ial Psychology of Sex. By Dr. 
JoserpH TENENBAUM. Pp. 477. New York: Lee Furman, Inc., 1936. 
Price, $3.50. 

Urological Roentgenology. By Mirtey B. Wesson, M.D., Ex-President 
American Urological Association, and Howarp E. RuaaGies, M.D., 
Roentgenologist to University of California Hospital, St. Luke’s Hospital, 
and Clinical Professor of Roentgenology, University of California Medical 
School. Pp. 269; 227 illustrations. Philadelphia: Lea & Febiger, 
1936. Price, $5.00. 


Favourite Prescriptions. (The Practitioner Handbooks.) Edited by Sir 
Humpury Br., G.C.V.O., K.C.B., M.D., F.R.C.P., and 
ALAN A. Moncrierr, M.D., F.R.C.P. Pp. 227. London: Eyre & 
Spottiswoode, Ltd., 1936. Price, 10/6. 
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A Dissertation on the Sensible and Irritable Parts of Animals. By ALBRECHT 
voN | London, J. Nourse, 1735]. Introduction by Owsr1 TeMKIN. 
Pp. 49; 1 illustration. Baltimore: The Johns Hopkins Press, 1936. 
Price, $1.00. 

Il Mondo senza Donne (El Mundo sin M weres). By Lerrusco. Pp. 180. 
Guayaquil: Aliprandi & Martini, n.d. (No price given. 

“Hippokrates.”” Wochenschrift fiir Biologische Medizin in Theorie und 
Praxis, Organ fiir die Einheitsbestrebungen in der Medizin. Vol. 32, 
No. 7, September 24, 1936 (Special Robert Bosch Number). Pp. 47; 
l illustration. Stuttgart: Hippokrates-Verlag, G.M.B.H., 1936. Price 
Single copy, Rm. .50; Per Year, Rm. 18.00. 

Homodépathie-Allopathie. Unfertige und Fertige. Herzklappenfehler, Eine 
Klinische Beweisfiihrung. By Dr. Mep. Kart FAnRENKAMP, Stuttgart. 
Pp. 181. Stuttgart: Hippokrates-Verlag, G.M.B.H., 1936. Price, 
Paper, Rm. 7.25; Bound, Rm. 8.25. 

The title of the book is somewhat misleading Instead of a discussion of the 
problem: homcopathy-allopathy, the reader finds a thorough treatise of the 
developing and fully developed mitral stenosis and its treatment from the allo- 
pathic point of view. W. E. 

Nutritwe and Therapeutic Values of the Banana. A Digest of Scientific 
Literature. Pp. 141; 1 illustration. Boston: Research Department, 
United Fruit Company, 1936. (No price given. 

This Digest abstracts 292 articles, mostly favorable, on the nutritive and thera 
peutic uses of the banana. The articles arranged alphabetically by author are all 
indexed. 

Krebs Neue Streng Sachliche Krebslehre. By Merv. Dr. Joser Lart- 
SCHNEIDER, Linz a. d. Donau. Pp. 148; 15 illustrations. Wien: Franz 
Deuticke, 1936. Price, M. 4.00. 

Among the strange theories that are now and then put forth about the origin 
of cancer, this stands out as a curiosity. 

Differentialdiagnose in der Inneren Medizin. Lieferung 2. 1.-6. Tausend. 
By Pror. Dr. Mep. O. NagGewt, Direktor der Medizinischen Univer- 
sitiitsklinik, Ziirich. Pp. 414; 97 illustrations. Leipzig: Georg Thieme, 
1936. Price, Rm. 9.60. 

Psychiatry for Practitioners. {Reprinted from Oxford Loose-Leaf Medicine. | 
By various authors. Edited by Henry A. Curistian, A.M., M.D., 
LL.D., Sc.D. (Hon.), Hersey Professor of the Theory and Practice of 
Physics, Harvard University; Physician-in-Chief to the Peter Bent 
Brigham Hospital, Boston. Pp. 646. New York: Oxford University 
Press, 1936. Price, $6.50. 

Principles and Foibles of Cancer Research. In regard to Etiology and Na- 
ture. By Rienuorr, Sr., M.D., F.A.C.S. Pp. 200. Privately 
Printed by Waverly Press, Inc., Baltimore. (Price not given.) 

Treatment in Psychiatry. By Oskar Dreruetm, M.D., Professor of Psy- 
chiatry, Cornell University Medical College, New York; Psychiatrist-in- 
Chief, The New York Hospital (Payne Whitney Psychiatrie Clinic), 
etc. Pp. 476. New York: The Macmillan Company, 1936. Price, 
$4.00. 

British Masters of Medicine. Edited by Sir D’Arcy Power, K.B.E., 
F.R.C.S., F.S.A., Consulting Surgeon and Archivist to St. Bartholomew’s 
Hospital; Honorary Librarian, Royal College of Surgeons of England. 
Pp. 242; illustrated. Baltimore: William Wood & Co., 1936. Price, 
$3.00. 

The Gift of Columbus. By Cuarues C. Denniz, M.D., Kansas City, Mo. 
Pp. 195. Kansas City, Mo.: Brown-White Company, 1936. Price, 
$2.00. 
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{natomy of the Human Body. By Henry Gray, F.R.S., Fellow of the 
Royal College of Surgeons; Lecturer on Anatomy at St. George’s Hospital 
Medical School, London. Pp. 1381; 1216 illustrations. Twenty-third 
Edition, thoroughly Revised and Re-edited by WArrEN H. Lewis, B.S., 
M.D., Professor of Physiological Anatomy, Johns Hopkins University, 
Baltimore, Md.; Research Associate, Carnegie Institution of Washington. 
Philadelphia: Lea & Febiger, 1936. Price, $10.00. 

A Manual of Pharmacology and Its Applications to Therapeutics and Toxi- 
cology. By Toratp M.D., Professor of Pharmacology and 
Materia Medica in the School of Medicine of Western Reserve Uni- 
versity, Cleveland. Pp. 1190; 22 illustrations. Fifth Edition, entirely 
reset. Philadelphia: W. B. Saunders Company, 1936. Price, $7.50. 

The general plan of previous editions of this valuable textbook has been fol- 
lowed in the present edition. Some 29 topics have been revised and others 
modified, so that the text was entirely reset. 

Vateria Medica and Therape utics. A Text-Book for Nurses. sy LINETTE 
A. Parker, B.Sc. (Columbia University), R. N., Bachelor’s Diploma in 
Education, Teachers College; Formerly Instructor in Nursing and Health, 
Teachers College, Columbia University. Pp. 377; 32 illustrations and 
3 plates in color. Sixth edition, thoroughly revised. Philadelphia: 
Lea & Febiger, 1936. Price, $2.50. 

“The aim of this book is to present the study of drugs from a scientific basis in 
such a way as to appeal to the nurse’s interest.... The new Pharmacopcoia 
called for the omission of some formerly well known drugs, such as strophanthus 
and the resinous cathartics.... Many of the proprietary remedies which have 
not proven of value are omitted”’ and some 40 or 50 new preparations added. 

Fundamentals of Human Physiology. By the Late J. J. R. Macteop, M.B., 
D.Sc., F.R.S., Late Regius Professor of Physiology in the University of 
Aberdeen, Scotland; Formerly Professor of Physiology in the University 
of Toronto, ete., and R. J. Seymour, M.S., M.D., Professor of Physiology, 
Ohio State University, Columbus. Pp. 424; 108 illustrations. Fourth 
Edition. St. Louis: The C. V. Mosby Company, 1936. Price, $2.50. 

This revision retains the stellar qualities upon which the wide usefulness of its 
predecessors has been based. The chapters on the vitamins and the endocrine 
glands show the most modification since the 1924 edition. Metabolism and im- 
munity have been presented in more simplified form. Many additional diagrams 
and figures will prove advantageous to the elementary student. O. 8. 

Starling’s Principles of Human Physiology. Edited and Revised by ic 
Lovett Evans, D.Sc., F.R.C.P., F.R.S., LL.D. B’ham, Jodrell Profes- 
sor of Physiology in University College, London. The Chapters on the 
Central Nervous System and Sense Organs revised by H. Harrrinae, 
M.A., M.D., Sc.D., F.R.S., Professor of Physiology at St. Bartholomew’s 
Medical College. Pp. 1096; 554 illustrations (6 in color). Seventh 
Edition. Philadelphia: Lea & Febiger, 1936. Price, $8.75. 

Text-Book of Physiology, for Medical Students and Physicians. By 
H. Howe Pa.D., M.D., Sc.D., LL.D., Emeritus Professor of 
Physiology in The Johns Hopkins University, Baltimore. Pp. 1150; 
308 illustrations. Thirteenth Edition, thoroughly revised. Philadel- 
phia: W. B. Saunders Company, 1936. Price, $7.00. 

Text-Book of Pharmacology and Therapeutics or the Action of Drugs in 
Health and Disease. By Arruur R. Cusuny, M.A., M.D., LL.D., 
F.R.S., Late Professor of Materia Medica and Pharmacology in the 
University of Edinburgh. Pp. 808; 70 illustrations. Eleventh Edition, 
thoroughly revised by C. W. Epmunps, A.B., M.D., Professor of Materia 
Medica and Therapeutics and Director of the Pharmacological Labora- 
tories in the University of Michigan, Ann Arbor, and J. A. Gunn, M.A., 
M.D., D.Sc., F.R.C.P., Professor of Pharmacology and Director of the 
Nuffield Institute for Medical Research, University of Oxford, Oxford, 
England. Philadelphia: Lea & Febiger, 1936. Price, $6.50. 
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Principles of Chemistry. An Introductory Textbook of Inorganic, Organic 
and Physiological Chemistry for Nurses and Students of Home Economics 
and Applied Chemistry. With Laboratory Experiments. By Joseru 
H. Rog, Professor of Biochemistry, School of Medicine, George Washing- 
ton University; Formerly Instructor in Chemistry, Central School of 
Nursing, Washington, D. C. Pp. 475; 39 illustrations, and 2 colored 
plates. Fourth Edition. St. Louis: The C. V. Mosby Company, 
1936. Price, $2.75. 

This book, as the title implies, purports to cover the entire field of chemistry 
required in the training of nurses and students of home economics. The treatment 
accorded to each particular topic is necessarily very brief but the author succeeds 
well in his attempt to provide a comprehensive chemistry textbook for such stu- 
dents. In this, the fourth edition, a number of revisions have been made, particu- 
larly in order to bring the book more nearly up to date in the fields of vitamins and 
hormones. Laboratory experiments are also included. J. A. 

Roentgen Interpretation. A Manual for Students and Practitioners. By 
Grorce W. Hotmes, M.D., Roentgenologist to the Massachusetts 
General Hospital and Clinical Professor of Roentgenology, Harvard 
Medical School, and Howarp E. RuaGies, M.D., Roentgenologist to 
the University of California Hospital and Clinical Professor of Roentgeno- 
logy, University of California Medical School. Pp. 356; 243 illustrations. 
Fifth edition, thoroughly revised. Philadelphia: Lea & Febiger, 1936. 
Price, $5.00. 

Modern Urology. In Original Contributions by American Authors. Vol. 1. 
General Considerations— Diseases of Penis and Urethra—Diseases of 
Scrotum and Testicle— Diseases of Prostate and Seminal Vesicles. Pp. 
951; 546 illustrations and 12 plates (some in color). Vol. Il. Diseases 
of the Bladder— Diseases of the Ureter— Diseases of the Kidney—Radia- 
tion Therapy of Tumors of the Genito-urinary Tract. Pp. 862; 374 
illustrations and 9 colored plates. Edited by Hugu Capor, M.D., LL.D., 
C.M.G., F.A.C.S., Professor of Surgery, The Mayo Foundation, Graduate 
School of the University of Minnesota, and Consulting Surgeon to The 
Mayo Clinic, Rochester, Minn.; Formerly Dean and Professor of Surgery 
in the Medical School of the University of Michigan, Ann Arbor. — Phila- 
delphia: Lea «& Febiger, 1936. Third Edition, thoroughly revised. 
Price, $20.00. 

A Textbook of Surgery. By Joun Homans, M.D., Clinical Professor of 
Surgery. Compiled from Lectures and Other Writings of 23 Members 
of the Surgical Department of The Harvard Medical School. With a 
Special Bibliographical Index and Illustrations by Willard C. Shepard. 
Pp. 1267; 530 illustrations. Fourth Edition. Springfield, Ill.: Charles 
C Thomas, 1936. Price, $8.00. 

Bailey’s Text-book of Histology (Elwyn and Strong). By Puiuip E. Samira, 
Professor of Anatomy, Editor; L. Carpenter, Pa.D., WILFRED 
M. CopeNnHAVER, Pu.D., CHARLES M. Goss, M.D., Aura E. SEVERING- 
HAUS, PH.D., all Assistant Professors of Anatomy, College of Physicians 
and Surgeons, Columbia University. Pp. 773; 506 illustrations, some in 
colors. Ninth Edition, Revised and Rewritten. Baltimore: William 
Wood & Co., 1936. Price, $6.00. 

Recent Advances in Endocrinology. By A. T. Cameron, M.A., D.Sc. 
(Eprn.), F.1.C., F.R.S.C., Professor of Biochemistry, Faculty of Medi- 
cine, University of Manitoba; Biochemist, Winnipeg General Hospital. 
Pp. 458; 65 illustrations, including 3 plates. Third edition. Philadel- 
phia: P. Blakiston’s Son & Co. Inc., 1936. Price, $5.00. 

A Practical Medical Dictionary. By Tuomas Laruropr SrepMan, A.M. 
M.D. Pp. 1282; illustrated. Thirteenth Edition, Revised, with the 
New British Anatomical Nomenclature (9 pages). Baltimore: William 
Wood & Co., 1936. Price, $7.50 with thumb index; $7.00 without. 
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HEART DISEASE IN PREGNANCY. 


THe chaotic state of our knowledge concerning the relationship of 
heart disease to pregnancy has gradually given way, particularly in the 
past 15 vears, to a more orderly organization of the problem at hand. 
The reports of the past 5 vears reflect not only the organization of the 
problem, but also the application of the newer knowledge of cardiology. 
Should the cardiac patient become pregnant? What may we expect 
if she does become pregnant? Should the pregnancy go to term? Is 
intervention advisable?) What method of delivery is the procedure of 
choice? Which anesthetic is to be preferred? Should sterilization be 
done? These are among the questions having no final answers as yet, 
but for which definite helpful rules have been formulated. 

The Effect of Pregnancy Upon the Normal Heart.—Pregnancy  vir- 
tually converts Woman into a new physiologic organism. Many 
anatomic as well as physiologic changes occur. “From the very moment 
the ovum is implanted in the uterus, it keeps on exacting more and more 
from the maternal organism; and during the 9 months of normal preg- 
nancy, there is a steady increase of the demands from practically every 
organ of the mother.” Metabolism is distinctly affected. Both 
anabolic and catabolic processes are accelerated. New endocrine 
equilibria develop. The fetus enlarges and with it the uterus. New 
demands are made upon the circulation and consequently upon the heart. 

Little is known of the effects of pregnancy upon the heart. “Only 
when we have a clear understanding of how the normal heart acts in 
normal pregnancy are we able to account for the heart action in various 
diseases of pregnancy and, especially, to appraise the effect of preg- 
naney on the injured heart.’** While these reactions have been the 
object of many investigations, those of Gammeltoft” and of Stander 
and his group*** are most important. 

Gammeltoft studied 239 cases with regular examinations throughout 
the entire period of pregnancy. All were primipare or secundipare of 
normal physique. Examinations were made every 2 to 3 weeks from 
the second or third month on. In the majority of cases circulatory 
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symptoms did not develop and aside from soft systolic murmurs, pre- 
mature beats and accentuation of the pulmonic second sound, usual 
clinical methods demonstrated no changes. Most interesting, however, 
was the fact that 39 of the 239 healthy individuals developed definite 
circulatory symptoms in the last half of pregnancy, sufficient in the last 
2 months to suggest heart disease. Of the 39, 24 developed dyspnea; 
19 had albumin in the urine; 34 had edema. Physical examination 
disclosed evidence of cardiac enlargement, tachycardia, murmurs and 
accentuation of the second pulmonic sound. Gammeltoft describes 
these murmurs as functional in type, rarely apical and both systolic and 
diastolic in time. The usual procedures affecting cardiac function 
work, rest in bed, digitalis) had no effect. Blood pressures were normal. 
Deliveries were uneventful and examinations in the puerperium dis- 
closed the disappearance of practically all symptoms and signs. “I find 
it of the greatest importance that the obstetrician as well as the general 
practitioner realize that such functional gestators heart disturb- 
ances do occur in pregnancy, that they are relatively frequent, and that 
they are of no consequence whatever during parturition.” Systemic 
examination throughout the entire period of gestation is stressed as 
important in differentiating these cases from organic heart disease. 
Gammeltoft further states that, if these patients are first seen late in 
pregnancy, misdiagnosis may result, and that there is no doubt that 
such cases are frequently included in statistics on organic heart disease. 

Two of the signs regarded as pathognomonic of heart disease appear to 
lose their full diagnostic significance in pregnancy. These are, 1, the 
diastolic murmur, and 2, cardiac enlargement. The occurrence of dias- 
tolic murmurs in pregnancy without organic valvular disease has been 
mentioned above. They are, however, basal and in cases seen by the 
writer, blowing.in character, and disappear postpartum. Confusion 
with the murmur of mitral stenosis, therefore, does not occur. 

The increased cardiac dulness to percussion and the increased/diame- 
ters to Roentgen ray measurement are ascribed by most observers to 
cardiac displacement resulting from increased height of the diaphragm 
following uterine enlargement. ‘Transverse position of the heart, it is 
well known, can explain these findings. Enlargement of the breasts 
may make examination more difficult so that enlargement is erroneously 
diagnosed. Another school, however, believes that actual hypertrophy 
or dilatation exists.!*”> The findings are controversial. Indeed the 
minute volume output of the heart is increased.**°* Stander and 
Cadden,™ using the more accurate acetylene method, have shown that 
normal pregnancy is accompanied by a progressive increase in cardiac 
output as term is approached. This increase amounts to over 50% in 
the latter half of pregnancy and “as normal pregnancy is not associated 
with an appreciable fall in blood pressure it is apparent that normal 
gestation is accompanied by a marked increase in cardiac work.” 
Stander is unable to state whether this additional cardiac work is 
effected by actual hypertrophy of the heart, or by calling into function 
any reserve force of the heart. Reid*®* doubts the necessity for the 
assumption that increased cardiac output means a marked increase 
in cardiae work. 

The incidence of cardiac failure increases, in the presence of heart 
disease, as pregnancy progresses. ‘The fact that the cardiac output 
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increases appreciably from the fourth month on leaves no doubt that 
the damaged heart is severely taxed as pregnancy progresses. Conse- 
quently, failure early in pregnancy portends a serious outcome. Even 
though in experimental animals*’ no change in heart size with pregnancy 
was demonstrated, and although similar studies in women have been 
negative, the increase in cardiac work may cause hypertrophy which 
is not grossly apparent 

Change in the position of the heart can explain not only the apparent 
enlargement but may explain very simply many of the electrocardio- 
graphic changes accompanying pregnancy. Feldman and _ Hill,’ 
among others, describe the left axis deviation which occurred in 24 of 
36 patients without heart disease. In 17 of the 24, T; was negative. 
These findings occur typically in transverse hearts. Correlation with the 
height of the uterus showed that SO.SS¢, had changes in the electro- 
cardiogram at the greatest height of the uterus. The results of Carr and 
Palmer’ were similar in many respects. The development of a large 
Q wave in Lead III with disappearance following delivery has been 
described*®?" and these changes have been shown to correlate closely 
with a transverse position of the heart. 

The strict use of measurement of components of the Q R S complex 
to determine hypertrophy of one chamber or the other, as Gammeltoft’s 
co-workers have done, cannot be accepted because of our lack of knowl- 
edge of the significance of these components, and because of the fact 
that cardiac displacement may result from movement in more than one 
plane, interfering with the calculations interpreted as indicating 


hypertrophy. The occurrence of these changes in correlation with 


uterine height points to displacement as a cause of the cardiac dulness 
and measurement changes. A high diaphragm, as well, can explain the 
reduced vital capacity and account for the dyspnea and the accentuated 

The Diagnosis of Heart Disease in Pregnancy. ‘he incidence of 
organic heart disease in pregnancy varies, among many factors, with 
the soundness of the criteria used in diagnosis, geographical distribution 
and the type of patient attracted to the reporting clinic. For example, 
when the clinic at Boston Lying-in Hospital was started, the incidence 
of heart disease was 0.65°;. This percentage subsequently rose to 
1.5°;, due not only to increasingly careful examination, Carr and 
Hamilton® believe, but also to the fact that the cardiac clinic attracted 
patients with heart disease who would not have gone to the hospita! 
if they had had no heart disease. In general, the incidence of heart 
disease in pregnancy is about 1°). Reis and Frankenthal* found 102 


of 7670 patients with heart disease (1.33°,). Herrmann and King® 
report 24 (1.38¢,) in 1746 white women. Schulze“ reports 118 (1.1 ©, 
in 10,562 patients; Donovan, in England,'*® 52 (0.255°7) in 20,306 
deliveries; Lamb,** 50 (2.7) in 2193 patients; Fitzgerald,” 126 
(0.66°7) in 19,000 cases; Stander,® S81 (4.15°7%) in 1951 cases; Hanley 
and Anderson,?’ 65 (0.447) in 14,700 cases, and Daichman and Korn- 
feld,® 205 (0.93%) in 22,100 cases. In this entire group 823 patients 
with organic heart disease were found in 100,228 obstetrical cases, an 
incidence of 0.82 ©. 

When apparent enlargement of the heart with dyspnea and various 
murmurs is accompanied by edema of the ankles, determination of 
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exact cardiac status is most difficult. It is here that the guides and 
principles outlined by Reid®® are advantageously followed in determin- 
ing the presence or absence of organic heart disease. Below the age of 
i0—and most pregnancies occur, of course, below that age--Reid con- 
siders a diagnosis of heart disease rarely justifiable in the absence of one 
or more of the chief reliable signs. A similar group of findings has been 
enumerated by Herrmann.*” 

Hamilton and Kellogg”®** found that 7.5°, of all women eftering 
the pregnancy clinic had something in the history or physical examina- 
tion to require a decision on the heart. Breed and White state that 
50°, of pregnant women presenting cardiac signs and symptoms do 
not have organic heart disease.” The difficulties described by Gammel- 
toft have already been mentioned. The extreme importance of eliciting 
pathognomonic evidences of organic heart disease, therefore, becomes 
apparent. Essentially these are: 

1, Definite cardiac enlargement. That this finding must be used 
with caution has already been discussed. 

2, Serious mechanismal disturbances, such as true pulsus alternans, 
heart block not due to digitalis, auricular flutter, and auricular fibrilla- 
tion. 

3, Definite thrills which are unmistakably cardiac. A slight vibra- 
tion is insufficient. 

4, An unmistakable pericardial friction rub 

5, Diastolic murmurs. Certain exceptions in pregnancy have alread) 
been mentioned. 

6, Expansile pulsation of the liver. 

7, Significant engorgement of the neck veins in the sitting position. 
While this finding may be due to the pressure of tumors and abnormal 
position of the diaphragm (again pregnancy may interfere), it is par- 
ticularly significant if associated with enlargement of the liver and 
particularly an expansile pulsation of the liver. 

8, Persistent arterial hypertension or widespread arteriosclerosis of 
long duration. 

9, Typical classical angina pectoris. This finding is based on history 
alone and must be evaluated in that light. 

While 1, 5 and 7 must be carefully evaluated in pregnancy, the re- 
maining findings obviously mean heart disease by their very presence 
In their absence, heart disease is seldom present in the child-bearing 
age except possibly as (a) acute rheumatic endocarditis and myocar- 
ditis, and (b) bacterial endocarditis. Even in the absence of definite 
signs a past history of any clear cut picture of the rheumatic syndrome, 
such as a typical polyarthritis or chorea, should raise the clinical sus- 
picion of the disease to a high level. 

The Etiologic Diagnosis.— ‘The etiologic ty pes of heart disease oecur- 
ring in pregnancy are, of course, any types which may affect woman in 
the child-bearing age. Since rheumatic heart disease is most frequent 
in this group, it receives greatest consideration in any discussion of heart 
disease in the gravid woman. Approximately 85 to 95° of all organic 
heart disease in pregnancy is rheumatic.® «55447 The remaining 
5 to 15% represents the usual other causes which may also be seen in 
this period, such as septic heart disease (bacterial endocarditis), syphili- 
tic, thyrotoxic, hypertensive, arteriosclerotic and congenital types. 
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Organic heart disease, dependent upon pregnancy alone as an etiologic 
agent, is not recognized 

Anatomic Diagnosis. -With rheumatic heart disease accountable for 
00°, of serious cardiac disturbances, the chief anatomic lesions will 
be, naturally, those of rheumatic heart disease. Valvular defects are, 
therefore, most common, particularly in the mitral valve. The most 
important of these is mitral stenosis. Daniels” has compiled the data 
on the incidence of valvular defects as given by Kellogg, Pardee, White, 
Mellroy and Daly, representing a wide geographical distribution. In 
590 cases, 62.5°, had mitral stenosis; 246 patients had mitral stenosis 
alone, 13S mitral insufficiency, 78 both lesions, 9 mitral insufficiency 
and aortic insufficiency, 38 double mitral lesions with aortic insufficiency, 
17 aortic insufficiency alone, 7 mitral stenosis and double aortic lesions. 
In this series, as well, 15 cases of congenital heart disease were found, 
representing 2.5°, of the total number of cases. Carr and Hamilton’ 
found a similar incidence, 12 (2.4¢,) in 500 consecutive cases. Of these, 
5 had interventricular septal defects, 2 patent ductus arteriosus, | 
coarctation of the aorta and 4 the anomaly not identified. Any defect 
compatible with the ( hild bearing age is possible. The same observers 
note that those without disability and with a congenital lesion which 
does not communicate between the right and left sides of the heart or 
pulmonary artery and aorta have no difficulty. Others’ find that those 
attaining the child-bearing age without incapacity usually pass through 
pregnancy and labor without difficulty. Shapiro and Simons”’ report 
successful termination of a case with the tetralogy of Fallot, indicating 
that high grade cyanosis is not an absolute contraindication to preg- 
nancy. However, if a chance for shunting blood from the right to the 
left side of the heart exists, as in interventricular septal defect, sudden 
unexpected symptoms may follow the second stage of labor.’ Rapid 
respirations and heart rate may develop and death may result without 
congestive heart failure. Such symptoms are ascribed to the sudden 


release in peripheral pressure especially after Cesarean section and 


version. The type of congenital lesion may, therefore, influence the 
type of delivery and a knowledge of the presence of lesions permitting 
right-left shunts may lead one to anticipate and prevent serious com- 
plications. Syphilitic heart disease (aortic regurgitation, aortitis, 
aneurysm) is not common. In aortic regurgitation due to syphilis, the 
prognosis is poor and the maternal risk is great. 

Carr and Hamilton found that in rheumatic heart disease, activity 
of the process, the biggest single factor in prognosis, had almost entirel) 
ceased. In 472 cases averaging 1 year under observation, 472 years 
of rheumatic heart disease in adult women, only 3 showed evidence 
of activity. 

In the non-valvular group, hypertrophy and dilatation accompanying 
hypertension and hyperthyroid states are seen. Coronary disease and 
ts resultant changes are rare. Coronary occlusion has been reported. 
\dhesive pericarditis is rare. It is in the non-valvular group that diag- 
nosis becomes most difficult, especially since both the etiology and the 
inatomical defects may be overlooked. Care must be used in all meth- 
«ls of examination. In the non-valvular group, cardiac enlargement 
‘a most impertant sign and one which may be confused with the normal 
changes of pregnancy. 
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Another rare, but important, anatomic type of cardiac disease in 
pregnancy is subacute bacterial endocarditis. Although only 8 cases 
have been reported as such in the American literature, its incidence 
is more common as evidenced by cases in general reports.**” The dis- 
ease is invariably fatal, and pregnancy does not appear to aggravate it. 
Conversely, the disease does not seem to affect the course of pregnancy, 
labor, or the puerperium.*” There appears to be no advantage in pre- 
mature delivery or Cesarean section, except to save the baby if the 
mother is threatened with death. There has been only one reported 
fetal death, and this in a premature baby. In the remaining reported 
cases the babies have all done well. 

The Physiologic Diagnosis.— ‘There are no mechanismal disturba. 
peculiar to pregnancy. Sinus tachycardia, simple rapid pulse, is a 
common finding in the absence of heart disease. The same may be 
said for extrasystoles. Extrasystole is the most common arrhythmia 
both in and outside of the gravid state. 

Heart Block.—Until February, 1936, there had been reported 15 


) 


cases*” of complete arterioventricular heart block pregnancy. 
The most common cause of heart block, arteriosclerotic heart disease, 
is usually not present in the age group under discussion. Most common 
causes in this group are rheumatic fever, diphtheria, congenital lesions, 
and perhaps over-digitalization. Symptoms may be entirely lacking, 
or with transition from partial to complete block, dizziness, convulsions, 
and coma indicative of a Stokes-Adams seizure may occur. Greenhill 
cites Freund’s case in which miscarriage occurred at the eighth month; 
14 hours later the patient died in a Stokes-Adams attack. One of 
Mellroy and Rendel’s 2 cases** developed similar attacks postpartum. 
Herskovic’s case, also_cited by Greenhill, was similar. Symptoms are 
prone to develop in pregnancy, particularly postpartum. Herrmann 
and King’s case,*' however, had 6 successful deliveries without any 
complications. Since heart block is usually a manifestation of wide- 
spread myocardial damage, it is considered a serious sign of heart dis- 
ease. If caused by a lesion which is not extensive, the cardiac reserve 
may be little affected and patients may live 20 to 30 years without 
symptoms, In most reported cases, pregnancy and labor have been 
=With good compensation and in the absence of 
symptoms, interference in labor is contraindicated except for shortening 
of the second stage with low forceps. Local anesthesia is the procedure 
of choice.2**! With decompensation, Greenhill advises low cervical 
Cesarean section with local anesthesia. 

Heart block of the bundle branch type has been recognized in preg- 
nancy.*' In 2 cases reported, 1 patient died in labor, the other lived 
following Cesarean section. 

Paroxysmal tachycardia is a more common mechanismal disturbance 
closely related to ectopic beats. It is estimated® that close to 1°; of 
all pregnant women have attacks. It occurs most often in those with 
no evidence of organic disease and is usually of no grave significance 
Carr and Hamilton include 2 such patients in the group of serious heart 
disease because of the length and severity of the attacks. Occasionally 
attacks are so long and severe that death may ensue. The writer 
observed such a case carried through to autopsy at which no organi 
heart disease was evident. Such an outcome is, however, most unusual! 
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and in pregnancy the outcome has been uniformly good. 27:°°:'689 One 
of these cases was interesting in that attacks ceased during the period 
of gestation. 

As an accompaniment of organic heart disease, Carr and Hamilton 
observed this disturbance 7 times in 500 cases. In 1 patient with mitral 
stenosis an attack was followed by congestive heart failure, premature 


labor and death. Cesarean section is to be considered* in those patients 


with a serious circulatory response to the attacks, unless they are readily 
controlled. 

Auricular fibrillation, because of its frequency and serious prognostic 
significance, is the most important disturbance of cardiac mechanism in 
pregnancy. In Carr and Hamilton’s series there were only 14 instances 
in 500 cases. Six of the 14 occurred among 32 fatal cases. Of the fatal 
eases 1S ©; had auricular fibrillation, while the incidence was only 2.8% 
in the entire series; 43°) of those with fibrillation died. Robinson® 
records a’ mortality of 72°) in 18 cases. These authors also remark 
that the incidence of auricular fibrillation in their series is remarkably 
low compared to the usual incidence in rheumatic heart disease outside 
of pregnancy, most probably due, in part at least, to age of the patients. 
The average age of those with auricular fibrillation was 4 years higher 
than that for the entire group of 500. 

Pardee®® recognizes auricular fibrillation as a complication which 
affects the plan of treatment and prognosis based otherwise solely on 
functional capacity. These exceptions will be noted in the functional 
classification given below. 

Cardiac insufficiency is best considered in the diagnosis as to functional 
capacity. 

Diagnosis as to Functional Capacity. l'unctional capacity, prognos- 
tication and treatment are so closely interrelated that a discussion of 
one naturally involves the other. 

Knowing that heart disease is present, the physician has before him 
the most difficult problem in all medicine—prognosis. Upon it one 
decides the advisability of the patient’s becoming pregnant, the ex- 
pected course of the case, the problems of intervention and delivery, 
inesthesia and sterilization. Some" believe it is impossible to prog- 
ose the outcome of pregnancy in a cardiopath. 

Before the World War, prognosis and its problems were based almost 

entirely upon anatomical defect. Shortly after the war, however, 
\lackenzie pointed out the fallacy of predictions upon the anatomical 
tate of the heart alone. He called attention to the importance of the 
functional capacity of the heart as an estimation of its ability to carry 
through pregnancy. In 1922, Pardee reémphasized this view, particu- 
arly from the point of view of the patient’s past activities and his 
ihility to react to certain function tests. The application of the estima- 
tion of the functional capacity of the heart as advocated. by the Asso- 
iation for the Prevention and Relief of Heart Disease and later ap- 
roved by the American Heart Association" has led to its wide-spread 
ise and confirmation. One must remember, however, that there are 
ertain anatomical defects and mechanismal disturbances which vio- 
ite this rule. The more important of these have already been dis- 
ussed. 


The classification of patients as to functional capacity as advocated 
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by the Criteria Committee of the Heart Committee of the New York 
Tuberculosis and Health Association!! is as follows: 


Class 1. Patients with organic heart disease able to carry on ordinary 
physical activity without discomfort. Ordinary physical activity does not 
cause undue fatigue, palpitation, dyspnea or chest pain. Patients in this 
class do not show physical signs of cardiac insufficiency and rarely signs of 
active heart infection. 

Class 2. Patients with organic heart disease unable to carry on ordinary 
physical activity without discomfort. 

(a) Activity slightly limited. Ordinary physical activity causes undue 
fatigue, palpitation, dyspnea or chest pain. Patients in this class rarely 
show physical signs of cardiac insufficiency or signs of active heart infection. 

(b) Activity greatly limited. Less than ordinary physical activity causes 
fatigue, palpitation, dyspnea or chest pain. Patients in this class usually 
show one or more physical signs of cardiac insufficiency or the anginal syn- 
drome or signs of active heart infection. 

Class 3. Patients with organic heart disease and with symptoms or 
signs of cardiac insufficiency at rest, unable to carry on any physical activity 
without discomfort. There is fatigue, palpitation, dyspnea or chest pain at 
rest. Patients in this class show marked physical signs of cardiac insuffi- 
ciency or the anginal syndrome, or signs of active heart infection. 


In the application of these rules to the pregnant woman one must 
realize that certain symptoms used in classification may arise in the 


normal pregnant woman. “One must compare the cardiac patient 


with a woman of similar physical habitus, the same stage of pregnancy 
and a similar degree of uterine enlargement.” Although Pardee* 

has advocated the use of an efficiency test, the swinging of dumb-bells, 
in this estimation, it is generally believed that the patient’s reaction 
to her daily activities is as adequate a test as we have at present. It 
is to be remembered further that the cardiac state in pregnancy is not 
static, that with progress of the pregnancy, or heart disease, and changes 
in environmental factors, a patient may need reclassification from time 
to time. Nor can individualization be forgotten. Each patient is a 
problem unto herself, requiring her own application of general principles 
and rules. 

In general, one may say’ that patients in Class | will give no trouble; 
that those in Class 2-a most probably will not; but that those in Class 
2-b may run into difficulties; while those in Class 3 present a high mor- 
tality and difficulties in management. Such conclusions are borne out 
by many reports not only in this country but in Europe as well. Daniels 
has collected 1364 cases from the reports of Pardee (1929), Hamilton 
and Kellogg (1928), Breed and White (1923), Corwin and Herrick (1927 
Mellroy and Rendel (1931), Daly (1924), MeClure (1932) and Gilchrist 
(1931). In 554 eases falling into Classes | and 2-a there were no deaths 
Seven (6°) of 120 women in Class 2-b and 25 (9°7) of 279 in Class 3 
died. In 8 widely scattered clinics reporting 1364 cases, the value of 
the method is clearly demonstrated. Others!*:!7°7°47-47 have reached 
similar conclusions. 

Objections have been raised to the use of the classification as to func- 
tional capacity. Schuman* states that a more simple division into mild 
and severe cases would be less difficult and more satisfactory. He 
believes that the mild cardiac can be treated as any other obstetric 
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patient, except for limitation of exercise and shortening of the second 
stage of labor. The severe cardiacs, he states, must be treated individ- 
ually. Parity, the period of gestation when first seen, her ability to obey 
instructions, religion and desire for children are among the factors which 
must be taken into consideration. Bramwell*’ divides his cases into 
three groups: 1, the most serious, such as those with auricular fibrilla- 
tion or congestive failure in the past; 2, those with failure during the 
later months of pregnancy; and 3, trivial cases. Hamilton and Kel- 
logg””” classify their patients chiefly on anatomic defects. In Class 1, 
they place patients with severely injured or disordered hearts, chiefly 
hecause of enlargement, a diastolic murmur, or both. These are cases 
of definite heart disease. Class 2 contains the “possible cardiaes,”’ 
those without clear signs of severe injury. Class 3 includes those defin- 
itely without heart disease, the majority with cardiac neurosis or neuro- 
circulatory asthenia Class 1 contains all the serious cases These 
cannot be profitably divided into clearly bad and clearly good risks,' 
a VIEW directly opposite to that of the proponents of the functional clas- 
sification. Active rheumatic fever, they state, definitely contraindi- 
cates pregnancy, but is rare in pregnancy. Another factor influencing 
prognosis is the age of the patient. In their group those 35 vears of 
age or older were twice as likely to fail as those under 35. Schulze also 
reported that, of those over 35, 35°, decompensated while only 206 
of the younger group failed 

Stander” also found the classification as to functional capacity unsat- 

isfactory. He considers each patient an individual problem. Patients 
with no signs of decompensation who have gone through pregnancy 
comfortably are allowed to have spontaneous deliveries. With signs 
of cardiac strain in labor forceps are applied after full dilatation. With 
cardiac decompensation hed rest is advised with the usual therapy for 
heart failure. Upon the outcome of such treatment the decision as to 
operative delivers to lessen the strain of labor depe nds. He also diy ides 
patients into 8 groups. Group | includes those with a history of cardiac 
listurbances with the ability to carry on as usual, but without symptoms 
if decompensation. Group 2 contains those with no history of decom- 
pensation but who are forced to limit their activities. In Group 3, 
tients give a definite history of decompensation and incapacity in the 
past In general, these call for radical treatment, interruption of preg- 
aney and possibly sterilization. 

\lthough Mellroy and Rendel state that the actual anatomic lesion 
ppears to have little bearing on the prognosis, they also state that cases 
ith enlargement are less satisfactory than those without, and that 
ises with great enlargement and adhesive pericarditis are always 


rious. The past history Tas be a factor both in regard to a history 


previous congestive failure and the type of acute rheumatic manifes- 
tion. <All else being equal the history of a severe rheumatism or 
iorea makes the prognosis worse. Syphilitic aortic regurgitation is a 
ingerous lesion inside or outside of pregnancy because of the rapidity 
ith which the functional capacity may change. 
Lamb*™*? does not believe that functional classification alone is 
ficient for prognosis. In 110 patients studied, 12 patients in Classes 
| and 2-a became decompensated. Analysis of the cases led to the con- 
cision that the size of the heart, the presence of a long rumbling murmur 
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at the apex, the duration of the rheumatic disease and the signs of its 
activity, and the presence of auricular fibrillation were factors which 
must be considered as well in the evaluation of a pregnancy risk. 

Pardee® lists 3 complications which affect the prognosis and modify 
treatment which would be based solely on functional capacity. Auricu- 
lar fibrillation is often associated with embolic phenomena. This adds 
to the risk of labor and a patient in Class 2-b with auricular fibrillation 
should be allowed to continue pregnancy only if the heart rate can be 
kept in normal range with digitalis and if the exercise test does not cause 
prolonged and great tachycardia. In Class 2-a, the danger of emboli 
is not as bad as in Class 2-b but without similar control Cesarean section 
is preferred. Congenital heart disease and its complications have al- 
ready been discussed. Bacterial endocarditis, the third special condi- 
tion affecting prognosis, has also been considered. 

It seems clear from the reports given that neither valvular defect 
alone, nor functional capacity alone is all important in prognosis. In 
general, functional capacity appears to be most important, but other 
factors also, cardiac enlargement, previous cardiac failure, auricular 
fibrillation, bacterial endocarditis, age, parity, rheumatic activity and 
certain types of congenital defects, among other factors, may play a 
part in prognosis. The middle ground appears to be the correct one. 
It is evident from the points of view just reviewed that, the diagnosis 
of organic heart disease being established or doubtful, the problem of 
prognosis is not simple. The divergence of views indicates how unsettled 
and insecure prognostication is, in spite of the advances in cardiology. 
To undertake the task of prediction of the course of the disease, so that 
a therapeutic approach most beneficial to both the mother and child 
will follow, requires decisions in an ill charted field of medicine where 
danger always lurks. 

The late effects of pregnancy upon the functional capacity and ear- 
diac reserve constitute a much debated and, at present, unsettled 
problem. Some believe that it shortens life, others that it does not 
To throw light on this question, Gilchrist and Murray-Lyon* compared 
a group of cases who had borne children with a group who had not 
They point out the fact that rheumatic heart disease itself runs a down- 
ward course over a period of years and that to show that pregnanc) 
accelerates the process is not easy. The possibility that those with less 
severe degrees are selected for marriage and that women with the slight- 
est defects are likely to bear more child en adds further to the difficul 
ties of analysis. Postmortem records of 109 cases, including males (40), 
nulliparous (28) and parous (41) females, were studied. All had mitra! 
stenosis and died from cardiac causes. Average ages at death, correct 
ing for deaths before marriageable age, were—males 39.3, nulliparou 
12.1 and parous females 42.0, results which fail to establish the suppos! 
tion that nulliparous women live longer than those who have born 
children. In the females, the age at infection and duration of infectio1 
until death were not significantly different. It was also found to b 
unlikely that pregnancy played any significant rdle in the productio: 
of auricular fibrillation. These authors advisedly point out that th 
lack of differences in these groups does not disprove the injurious effect 
of child-bearing as all the figures are weighted in the reverse directio1 
Probably only the fitter patients marry, and if married only the fitt 
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are likely to have children. Moreover, those with large families are 
necessarily those who do not die early. If such a selection were true, 
those represented in the parous group might have lived longer had they 
borne no children. 

Reid’s*? statistics for comparative ages at death of single and married 
women with rheumatic heart disease are similar to those just given. 
Hay and Hunt®* doubt an added risk of pregnancy to the crippled heart 
with good reserve. Scott and Henderson*’ found that the average age 
at death of nulliparous females with rheumatic heart disease was 30 
years (16 cases) while those with more than one pregnancy (14 cases 
live on the average to the age of 40. A possible interpretation of such 
results has just been given. Surely child-bearing does not prolong life. 

The statement is generally made that women with heart disease have 
easier and shorter labors than those without heart disease. Congestion 
with cervical softening is the usual cause assigned. Reis and Franken- 
thal’s series bore out the contention of short labors. Nelson and Eades* 
recently published data to the contrary. In Daichman and Kornfeld’s 
series,’ labor in S2 primipare averaged 20.5 hours, longer than normal, 
and in 63 multipare 8.3 hours, a normal figure. 

Mortality. Since treatment depends to such a great extent upon 
prognosis, and the rules governing prognosis are controversial, one can 
easily understand the wide diversity of opinion in the therapeutic pro- 
cedures. Despite the fact that much remains to be done to clarify the 
procedures guiding the care of the gravido-cardiac, the efficacy of recent 
advances in prognostication and treatment is already reflected in 
mortality statistics. The uniformly grave prognosis of the older authors 
ho longer holds. 

It has been variously estimated that as high as 25°, of maternal 
deaths are due to heart disease. From 1921, to 1931, 15.27 of all 
maternal deaths at Boston Lying-in Hospital were cardiac.’ In the 
years previous the percentage reached 19. Reid,*° comparing the 
reports of Boston Lying-in (1921-1927), New York Lying-in and the 
Robinson Memorial Hospitals, finds such striking differences as 17.2, 
S.1 and 5.16. Such differences are not geographical. ‘Total deliveries 
in all 3 hospitals were 45,320, in which 480 deaths oceurred. Of these 
iS (10°,) are ascribed to heart disease. In all the literature cited by 
Reid, the average mortality for cardiac diseases was 8.1 ©; of the mor- 
tality for all causes. Scott and Henderson at Toronto General Hospital 
eport 28 deaths in 5850 consecutive cases (0.43°7). In 130 patients 
vith rheumatic heart disease 11 (8.45°;,) died. In the last 41 cases, 
owever, the rate was reduced to 2.33°. Daniels” collected 1364 
ases With a comparable maternal cardiac death rate of 49 (3.897). Of 
'05 patients followed by Daichman and Kornfeld, 10 (4.877) died. In 
670 patients of Reis and Frankenthal 21 died, 2 of these (9.52 ) 

sulting from heart disease. Hanley and Anderson observed 3 deaths 

5°) in 53 gravido-cardiacs. 

\lthough these percentages vary greatly, probably because of differ- 
ices in classification, they are much smaller than those of older reports, 
ie in part to the better recognition of less serious grades of heart dis- 
se and to changes in treatment. The results of rigid prenatal care 
e striking. Schulze in 55 patients had one death (1.8%) in cases 

closely followed, while 12° occurred in cases not followed and in those 
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with severe decompensation. Bramwell’ noted only S deaths in 2S7 
cardiac patients under medical supervision in the antenatal clinic 
“When treatment is instituted as soon as the heart shows signs of 
beginning to fail, it is almost alway s successful.” The ability to follow 
instructions is important Carr and Hamilton state that cardiac deaths 
can be kept low. They found 52 fatal cases (6.4°,) in 500 patients 
Nearly 3 of these patients were referred as emergencies and were not 
under the prenatal care of the hospital. Their mortality rate has fallen 
from 12°, to approximately 3 They estimate that in a community 
similar to theirs a good obstetrical hospital caring for the whole col. 
munity would have a “natural” mortality rate of over 10°; for it 
cardiac patients if the special requirements of these patients were not 
recognized and treated according! 

Comparatively little is written concerning fetal mortality in_ the 
gravido-cardiac patient. Carr and Hamilton found in 500 mother 
including those who had therape utic abortion or who miscarried, 416 
viable babies with a fetal mortality of IS‘,. In the entire clinic thi 
fetal mortality was 1.3¢,. Teel reported similar values. In 598 case 
with 606 babies, the gross fetal loss was 20.13 and among the viable 
babies 7.28¢,. Without selection, therefore, cardiac patients have onl) 
SO‘, chance of having a baby that survives. These data justify hi 
statement that the probability of obtaining a live baby should be ai 
important factor in decisions on maternal risk. In delivery after th 
35th week, the mortality was reduced to 3.9167. Premature mortality 
was higher than in those without heart disease, but this was not du 
to an undue proportion of prematures. The type of delivery appeare: 
to be important. Of 15 babies delivered through the pelvis, 2 (13.38 
died. Of 15 delivered by Cesarean section, 73.33°, died. In mature 
babies, however, fetal mortality in Cesarean section was low. 

If congestive failure is absent, there is little danger of intrauterine 
death and pregnancy may be allowed to continue as far as the maternal! 
condition permits.** Delivery should not delay until congestive failur: 
develops, for it is here that infant mortality rises to SO‘;. The feta 
prognosis is better with delivers before the onset of cardiac decompensa 
tion regardless of the baby’s weight. Clifford’ also believes that th 
use of morphine within 4 hours of the delivery exerts a direct effect o1 
the death rate of the infant. Teel agrees with Clifford that the greatest 
fetal loss is in a group with severe lesions, a group which could have 
been advised against pregnancy. In well compensated patients thi 
fetal mortality is approximately that of the normal group. The pro 
cedure of choice, if the mother’s condition permits, is to carry the preg 
nancy to the 36th week and deliver by the pelvic route. In compensate 


cases this permits normal delivery, possibly with low forceps. If, fo 


maternal reasons, premature delivery is necessary, although Cesarea! 
section means the poorest chance for the baby, Teel offers it as th 
method of choice. 

Treatment.— The patient is to be treated as a cardiac patient wit 
obstetrical complications. Much has already been said concerning treat 
ment. This will not be repeated except to emphasize the fact th: 
much confusion and differences of opinion abounds in the therapeut 
field. Statistics are a guide of little value because of the great vari: 
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tions In the Classification of cases Individualization, the judgment of 
each case upon its own merits, is always foremost. 

The routine procedures used in heart therapy, such as rest, digitalis, 
coronary dilators, the use of oxygen and dietary factors, do not con- 
stitute a part of this review \dditional rest and careful watching are 
necessary. 

Prophylactic treatment, the prevention of pregnancy in poor risks, 
is a most important aspect of the problem. A clear history of congestive 
failure in the past, the presence of heart failure or auricular fibrillation 
and, less commonly, a complicating tuberculosis, nephritis or hyper- 
tension in the cardia patient contraindicate pregnancy Markedls 
reduced functional capacity ol the heart, manifested in its later staves 
1yy congestive heart failure is usually a contraindication \ considera- 
tion of the circumstances leading to failure is important, however 
Keonomic factors mays play most important role If the patie nt gives 
a history of one therapeutic abortion because of heart disease and it 
can be determined that the functional Capacity at that time was Class 
2-b or 3, there is great danger of recurrence.”” If it can be determined 
that the abortion was performed merely upon the basis of murmurs and 
not on estimation of functional capi ity, it Thay he disregarded To 
deny a woman the right to motherhood is an lnportant decision. 
Mackenzie stated that there Wis ho single sign shown hy the heart 
itself which would deny the right to motherhood Religious factors 
Thats plas a part. Reid states, “It is IN opinion that there is too little 
faith in the heart's ability to carry on and too much radicalism in the 
treatment of cardiac patie nts who are pregnant £ Mellroy and Rendel 
admonish that the obstetrical rule, “when in doubt do not interfere” 


applies equally well to the ras 1wlo- ardiae. No hard and fast rules can 


De laid down. 

The effectiveness of rigid ant partum care with early detection of 
cardiac failure and immediate treatment has already been noted in the 
nortalits statistics \ perusal of the statistics already given in the 
consideration of the functional capacity of the heart convinces one that 
t therapeutic approach formed basically upon that classification de- 
erves prime consideration. The vreater part ot the following proced- 
ires is taken from Pardee’s work. 

Those in Classes | and 2-a usually pass through pregnancy and labor 
with little difficulty. Congestive heart failure may develop quickly, 
iowever. Upper respiratory infection and over-exertion are the two 
host Common precipitating causes. Patients must be warned of these 
wtors. Infections are best treated with bed rest. The symptoms of 

irly heart failure, ease of fatigue, dyspnea and cough, should be 

plained to the patient. Treatment of heart failure in its earliest 
tages is essential. Patients in Classes | and 2-a require little additional 
msideration. Their treatment is essentially that of the pregnant non- 
irdiac Woman save for additional rest and careful watching both during 
regnancy and labor. Increased respiratory or pulse rate in labor call 

r shortening of the second stage, usually by use of low forceps. March- 

ti’? admits them to the hospital 2 weeks before term and labor is 

ontaneous or with forceps if progress is not easy. Groups 2-b and 3 

admits 2 months or more before term. If improvement with treat- 
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ment is sufficient, they are permitted to enter labor with, the use of 
forceps in the second stage. Without improvement he advises Cesarean 
section. Pardee divides the patients in Class 2-a in early pregnancy 
into two groups, those in 2-a before pregnancy and those reduced from 
1 to 2-a in the early months. The latter group often improves and 
again passes into Class 1. The former group is not likely to develop 
cardiac insufficiency except, at times, in the later months. Treatment 
for heart failure is then necessary and rarely is abortion required except 
with lack of coéperation. 

Patients in Class 2-b run a danger of serious cardiac strain in labor. 
This danger is more serious in Class 3. Patients in these two groups 
before the fourth month usually improve with bed rest and digitalis 
and only if improvement has stopped for 2 weeks should further pro- 
cedures be entertained. If the patient has reverted to Class 2-a, careful 


supervision with complete codperation may carry her through. Should 


she again fall into Class 2-b, Pardee advises Cesarean section. If she 
remains in Class 2-b, he thinks it best to interrupt pregnancy for fear 
of progression to Class 3. In those in Class 2-b with no improvement 
by treatment in the fifth, sixth, and seventh months, abortion is indi- 
cated, except (a) if the patient is anxious to have a child, (4) if expert 
guidance is at hand, (c) if the patient can codperate and restrict her 
activity, and (d) if she is willing, should it become advisable, to have a 
Cesarean section before labor. Patients in Class 2-b throughout preg- 
nancy with more severe cardiac insufficiency in the sixth and seventh 
months usually respond to bed rest and digitalis. Pardee does not 
interfere until no improvement results with 2 weeks’ treatment. Then 
a decision is made as to their condition and ability to lead a sheltered 
life until viability. Those in Class 2-b with auricular fibrillation are 
not allowed to proceed unless the heart rate is well controlled with 
digitalis and the exercise test is satisfactory. The conditions are similar 
for fibrillation in Class 2-a. 

Smith® advises interruption for failure in the first 5 months and 
in the latter half of pregnancy his treatment is similar to Pardee’s 
Daichman and Kornfeld perform Cesarean section following compensa- 
tion. Gilchrist advises Cesarean operation at or near term for those in 
Class 2-b before 6 months. If they enter this class later and respond to 
medical treatment he permits them to deliver themselves. Donovan 
advises therapeutic abortion in those with heart failure, cardiac rein 
fection and severe forms of aortic disease and congenital malformations 
Although Carr and Hamilton state that they choose the method o! 
delivery and anesthetic individually they usually deliver by Cesareat 
section (101 of 500 cases) those thought bad prospects for long labor 
and those definitely in failure. Bramwell® states that Cesarean sectio1 
is well tolerated by cardiacs. The operation is generally described a 
causing less cardiac strain than pelvic delivery, particularly in primi 
pare and secundipare. In the first 3 months, vaginal procedures di 
not disturb the circulation greatly, but in the fifth to seventh months th: 
heart is less disturbed by abdominal operation.” 

The favor of Cesarean section is not universal. DePuy" states tha 
it is not indicated except with complications that would require it 
MacLennan feels that justification of Cesarean section is open t 


MEDICINE 135 


question in patients in Class 2-b and more so in Class 3. Patients in 
Class 3 responds poorly to any form of treatment. Daly states that 
delivery from below after spontaneous labor with ether affords the eas- 
iest and best means of terminating labor in those patients who have 
no unfavorable obstetrical complications. Fitzgerald did not perform 
(Cesarean section in his series. Corwin and his associates'? make no 
attempt to induce labor in the badly decompensated patient. ‘Their 
much quoted formula is cardiac decompensation + forcible delivery 
death. If compensation cannot be restored without delivery, the patient 
may die. With forcible delivery, they state, she will almost surely 
perish and it is best to trust to nature and let such cases deliver them- 
selves with a short second stage and full ether anesthesia. In all cardiac 
patients delivered by the pelvic route, procedures to shorten the strain 
of the second stage are advisable. Low forceps following complete 
dilatation is the usual procedure. 

Pardee feels that if cardiac insufficiency develops by the seventh 
month to the extent of requiring abortion, it is unlikely that the patient 
will ever again be able to go through pregnancy. Here he advises 


sterilization unless the economic factor has been important in preventing 


rest in pregnancy. Prolongation of the operation for sterilization is 
safe in Class 2-b but not in Class 3. 

Rudolph® stresses the importance of posture during pregnancy and 
labor in that avoidance of the supine position is an important prophy- 
lactic measure in relieving extra strain upon the heart. He advises the 
sitting position during labor and the semirecumbent position during 
sleep in pregnancy. 

There is no agreement as to the type of anesthesia preferred in the 
gravido-cardiac. Carr and Hamilton found it impossible to support 
by statistics a use‘ul list of indications for choice of anesthesia. They 
avoid all drugs given by mouth or parietally except by inhalation 
because of the variations in dosage from patient to patient. In bad 
risks, dying while unconscious after these drugs have been given, one 
cannot tell how much of the collapse has been due to the drug. They 
prefer inhalation anesthesia with or without local. Ether, they state, 
is excellent for cardiacs when skillfully given. Others, as well, prefer 
ether.'!°'447-2¢ They also use gas oxygen. The former or the latter, 
without preliminary medication and with local, if indicated, is their 
preference, except in prematures where ether is not used. Mellroy 
and Rendel speak well of gas but Pardee avoids it because of the in- 
creased cy anosis in an already strained circulatory system. He approves 
of local anesthesia in abdominal section. Herrmann and King state 
that spinal or local, even for Cesarean section, is by far the safest. 
Gilchrist obtained good results with spinal anesthesia. He emphasizes 
the statement that the anesthetist is more important than the anesthe- 
tic. Ware’? finds that spinal anesthesia seems well suited for the preg- 
nant woman with cardiac or renal complications. It permits a minimum 
of shock because of complete nerve block with muscle relaxation and 
introduces no element of renal or hepatic irritation. Furthermore, it 
adds nothing to the blood which may interfere with the resuscitation 
of the child. 

Postpartum, it is advisable to keep the gravido-cardiac in bed at 
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least 3 weeks.*” Congestive heart failure seldom occurs for the first 
time after delivery according to Carr and Hamilton. Schuman, how- 
ever, reports 2 such cases. ‘There appears to be a definite increase in 
the incidence of toxemias in cardiac patients : Vascular collapse 
shortly after delivery may occur in such patients. 


W. A. SopEmMAN, M.D. 
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MACON, GEORGIA. 


CONGENITAL SYPHILIS. 


SYPHILIS acquired before birth is known as congenital syphilis or 
hereditary syphilis. The former of these terms is preferable, as “ heredi- 
tary syphilis” suggests too much and is misleading; for the transmission 
of syphilis does not follow any definite rule, such as is the case with the 
color of the eves and hair, and similar familial characteristics. 

\ccording to Jeans and Cooke,’ there are several theoretical possi- 
bilities in the transmission of the infection to the child: “(1) Paternal 
germ transmission in which an infection already present in the sperma- 
tozoon is carried to the ovum during impregnation, with the de ‘velop- 
ment of an infected fetus; (2) Maternal germ transmission in which 
the infection originates in the ovum; (3) Postconceptional maternal 
transmission, which assumes an infection of the fetus from the mother 
during pregnancy through the placenta; (4) Parturitional maternal 
transmission, in which the infant is infected at the time of birth; (5) 
\equired infection in the healthy infant after birth from contact with 
the virus containing lesions of parents or attendants.”” This last- 
named theory of infection is untenable as the means of transmission of 
congenital or hereditary syphilis, as the disease contracted in this man- 
ner would be of the acquired form regardless of whether the infecting 
individual was a relative or not. The parturitional maternal means of 
infection seems unlikely without some raw surface to serve as the atrium 
of infection and presupposes in addition spirochetal-bearing lesions of 
the birth canal. The theories that the male or female germ cells may 
carry the infectious principle both formerly had their adherents; but it 
is doubtful if many would concede that these cells are capable of main- 
taining the spirochete within their unicellular protoplasm and yet of 
proceeding with normal fertilization. There remains but one theory of 
prenatal infection and that is the transmission of the infection to the 
infant from the maternal circulation by means of the placenta. Be- 
cause this structure is impervious to the passage of microérganisms, the 
transmission must be accomplished by the implantation in large num- 
bers of spirochetze on the maternal side of the placenta with the infec- 
tion later extending through to the fetal portion, and from there being 
taken up into the fetal blood circulation. This concept is supported by 
the finding of proliferative changes due to syphilitic infection in the 
placentas of syphilitic babies, and further by the fact that spirochetes 
are shown more readily on the maternal side of these placentas. 

However, it is necessary for a spirochetemia to be present in the 
maternal circulation. Such a state exists in the primary and secondary 
stages of syphilis and if conception occurs during this period of the 
maternal infection, the conditions are ideal for placental infection. 
Pregnancy occurring during the tertiary stage of a syphiitic infection 
of the mother is very unlikely to result in fetal infection. 
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Veeder and Jeans” say that in this connection must be mentioned the 
observation of Colles, who noted that the apparently healthy mothers 
of syphilitic children have an immunity to syphilis, or more correctly, 
do not contract syphilis when exposed to infection. It is now known 
that the apparently healthy mother is immune only because she has 
the disease in a latent form. The same authors mention the observa- 
tion of Kassowitz, in 1876, that as a general rule the degree of trans- 
missibility of syphilis to the offspring gradually diminishes in propor- 
tion to the duration of the disease. It was observed that in such families 
the first pregnancies ended in abortion, then came stillbirths and finally 
healthy children. In general, this rule is still correct although often 
exceptions occur even in instances where the modern antiluetic treat- 
ment has not been used. Of course where thorough and adequate 
antispecific treatment is employed, healthy children are to be expected 
after the maternal serological test has become negative and remained 
negative for a sufficient interval. 

Jarratt® says that in congenital syphilis the infection is intrauterine 
and hence takes place by the blood stream through the placenta. In 
this no chancre or primary lesion occurs as it does in the acquired form, 
unless the changes in the placenta might be classified as such. He claims 
that this is the fundamental difference between congenital syphilis 
and the acquired form. 

Syphilis is the cause of many premature and stillbirths. Litchfield" 
asserts that there is justification in this statement especially if a positive 
Wassermann reaction is present in either parent. Stillbirths of 40 that 
showed records of the Wassermann reaction. Out of these 40 there were 
6 which had a 4+ cord Wassermann; 7. e., 15° of the premature births 
that definitely were caused by syphilis. In addition to these 6 with 
positive cord Wassermanns, 21 other cases of stillbirths were autopsied, 
and of these 9 were definitely syphilitic as evidenced by macroscopic 
and microscopic examination of the organs. Litchfield divides the 
lesions of congenital syphilis into two groups. In the first group they 
are present during fetal life and early infancy and are associated with 
a widespread general invasion over the body by the spirochetze. In 
some ways this is analogous to the secondary stage of acquired syphilis; 
but in fetal life there is no resistance and the infection is usually over- 
whelming. In the second group, the pathological changes occur in 
later childhood. These are the so-called late congenital lesions which 
are gummatous in character and correspond closely to the tertiary 
manifestations of acquired syphilis. This differentiation is only 
pathologic. It does not agree with the age, as the appearance of 
an early lesion may be deferred for several years or a condylomatous or 
gummatous lesion may be present at birth. 

Schowalter’® also attributes congenital syphilis to syphilis of the 
mother. In a group of 6139 institutional children he found only 35 
(0.56%), had a positive Wassermann reaction. This is a lower in- 
cidence than is reported by most observers. In the majority of cases, 
congenital syphilis cannot be detected by physical examination alone. 
It is astonishing the number of cases that are discovered only by routine 
Wassermann examinations. Where there is early involvement of the 
nervous system the disease can be detected only by a spinal fluid Wasser- 
mann test. In the presence of a positive spinal fluid Wassermann, 
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nervous system involvement must be admitted in spite of the absence 
of symptoms or other signs. 

The symptomatology of congenital syphilis is variable. The time of 
onset of symptoms is also variable. Abt' points out that in the full- 
term baby congenital lues does not ordinarily manifest itself im- 
mediately after birth. The typical lesions may not appear until the 
third or the eighth week of life. In the premature or delicate and 
marantic baby the specific lesions of syphilis may appear during the 
first days of life. Snuffles or syphilitic coryza appear early. Syphilitic 
pemphigus, which occurs on the palms of the hands and the soles of the 
feet, is an early skin manifestation. The characteristic lesion of con- 
genital syphilis is the diffuse infiltration of the skin. While wide areas 
may be involved the most frequent sites for the localization of this lesion 
is on the face or on the plantar surfaces. The spleen and the liver may 
show involvement. The long bones show typical disturbances of 
periosteal and endochondral ossification. Osteochondritis is one of the 
earliest syphilitic affections and may be observed during fetal life. 
Parrott’s syphilitic pseudoparalysis is most frequently located in the 
wrist joint and is the result of a osteochondritis. Anemia, hydro- 
cephalus, meningitis, encephalitis, endarteritis are among the other 
manifestations that may be encountered. In late congenital syphilis 
many signs and symptoms of the most diverse lesions are seen. 

The determination of the presence of syphilis in the children of known 
syphilitic parentage is not easy. Sometimes it may be made by dark- 
field examination of scrapings from the umbilical vein taken at birth. 
Ingraham,** in his series by this means, detected syphilis in 19 of 87 
living offspring of syphilitic mothers. He considered that his results 
were 100% accurate. At this age period of the infant other clinical 
criteria and laboratory aids are very unsuccessful. In spite of the re- 
sults that he obtained negative dark field, examination does not rule 
out syphilis in the child but indicates the necessity of studying the 
infant by other methods. Parmalee and Halpern made a statistical 
study as to the comparative diagnostic value of clinical, roentgenologic 


and serologic observations. These show that of predominant im- 


portance are the roentgenologic evidence of osseous syphilis. During 
the new-born period there was suggestive clinical evidence in 23% and 
roentgenologic evidence in 44% . At 6 weeks of age the figures were 30, 
8, and 61%, and at 3 months 25.7, 7.6 and 63% respectively. 

Serologic diagnosis of congenital syphilis is often unreliable, and 
many syphilitic babies do not show clinical evidence of the disease. 
Bone involvement is a frequent form of specific involvement and these 
cases very often fail to show a positive Wassermann or other serologic 
reaction. Ingraham studied the problem at the Philadelphia General 
Hospital for a year. Although the incidence of syphilis among the 
pregnant women was 11.8% and the majority of the women received 
insufficient prenatal antisyphilitic treatment to insure the birth of 
healthy children, not one of the 1517 babies discharged alive from the 
maternity ward showed any clinical evidence of congenital syphilis. 
The Wassermann reaction was positive only in 9 of 195 children of 
syphilitic mothers. The roentgenogram discovered 40 additional 
cases. In these, 26 (19.4%) were diagnosed before the age of 6 days, 
and 23 cases (17.1%) at ages of from 1 to 10 months. In all of these 
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eases the initial skeletal changes were evident roentgenographically 
before the blood serum gave a positive reaction. The early roentgeno- 
graphic evidence is influenced by the treatment of the syphilitic mother 
before delivery. Of 51 cases in which the mothers were treated more 
than 2 months, in 5 (9.86%) syphilis was shown in the infants roent- 
genographically at 6 days. Of 6S cases in which the mothers were 
treated less than 2 months, in 21 (30.8%) there was positive roent- 
genographic evidence of syphilis in the babies. Those cases in which 
the Roentgen ray pictures revealed no positive evidence at the age of 6 
days were studied again at the ages of 3 to 6 months. Of 36 cases ade- 


quately followed, in 12 (33' 
quently became positive. In 3 cases serial Roentgen ray pictures were 
made of the same child taken over a period of several months. This 
leaves no reasonable doubt that the earlier bone changes seen a few 
days after birth are the precursors of the more advanced and easily 
recognized bone lesions which developed subsequently. The Wasser- 


the roentgenographic evidence subse- 


mann reaction which originally was negative became positive as the 
disease progressed. 

The unrelialbinty of the usual Wassermann reaction is conceded by 
all observers. As has been indicated in the foregoing references, this 
test often fails to indicate the presence of syphilis while it is shown by 
Roentgen ray. On the other hand, according to Faber and Black,® 
many of the positive Wassermann reactions in the newborn are not 
due to syphilis of the baby, but are the result of reagin transmitted 
from the syphilitic mother, thus giving a positive reaction in the blood 
of the child. They claim that antisyphilitic treatment is often given 
unnecessarily and to the detriment of the child. To obviate this the 
quantitative Wassermann test is recommended. They feel justified in 
withholding treatment in these and similar cases, first because no 
criterion remains for judging either the necessity of treatment or its 
results, and secondly because arsphenamine therapy has serious risks, 
to which the non-syphilitic individual should not be subjected. They 
claim that these risks are greater than those of failing to treat a possi- 
bly but improbably present latent infection. Their hypothesis in using 
the quantative method was that with an initially positive reaction to a 
routine Wassermann test in an infant at or near the time of birth 
quantitative tests might reveal a progressive decline in titer to zero if 
syphilis were not present and the decline would be detectable con- 
siderably sooner than any change in the results of the ordinary routine 
test would be evident. If, on the other hand, the child were actually 
syphilitic, the titer would not decline and might even rise. If clinical 
signs of syphilis were absent and the titer was found to decline, treat- 
ment could be withheld safely, pending further observation. 

The entire problem of syphilis is receiving governmental consider- 
ation. It well deserves recognition, because of the great toll it exacts 
in every phase of our national life, and is an important part of the 
program of the social security act of the Federal government. Measures 
for the control of this scourge are in preparation in the individual states 
of this country. Along this line a series of paper have been published 
by Vonderlehr,” Smith,'’ Moore,” Casselman,’ Stokes,'® and Nelson.” 
The point in the syphilis control problem at which the attack upon 
congenital syphilis must be made is in the treatment of the syphilitic 
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expectant mother. Boas*® states that mothers with untreated syphilis 
always give birth to syphilitic children. In the treatment of the mothers 
he found that salvarsan gave very much better results than mercury. 
He recommends that every case of syphilis in pregnancy must be 
treated with salvarsan provided the patient can tolerate this treatment. 
It must be kept in mind that the kidneys at the termination of preg- 
nancy are sometimes diseased. A careful examination of the urine 
must be made prior to each salvarsan treatment. Boas states that every 
syphilitic woman must be treated during pregnancy with salvarsan 
and mercury or bismuth, regardless of the age of her disease, of her 
previous treatment and of the result of her Wassermann reaction. In 
order to carry on the fight against congenital syphilis in an energetic 
manner, every pregnant woman, even though she has no history of 


svphilis and regards herself as uninfected, must be examined both 
YI 


clinically and serologically. When syphilis is diagnosed, she must be 
subjected as early as possible to an adequate and effective antisyphilitic 
régime. In cases where there is a syphilitic husband but it is not 
possible to prove an infection of the wife, many physicians insist on 
prophylactic treatment of the expectant mother. 

Goldberg’? studied 653 cases of prenatal syphilis in seven clinics in 
New York City. He found that only 22.5°7 of these cases were put 
under treatment before the fifth month of pregnancy, though in one 
hospital a record of 37.50% was achieved. The antisyphilitic treat- 
ments administered to these women were possibly too few in number 
> were given 5 treatments or less, and 56.37 had 9 treatments 
or less. In many instances blood tests were not repeated, and when 
they were done 3+ and 4+ findings were recorded in 169 instances 
(55°)), and negative findings were recorded in 85 (28°). Of the cases 
in which complete records were available, there were 426 normal births 
and 45 losses, including 20 stillbirths, 13 premature, 6 deaths im- 
mediately after delivery and 6 macerated fetuses. There were 304 
recorded blood tests of the newly born children, and of these 242 gave 
negative reactions, and 51 (16.79%) gave strongly positive reactions. 
The value of such tests made shortly after birth is questionable. The 
record of postpartum visits to the hospital in which confinement took 
place showed that 42.89% of these women failed to return and that 
22.5% made only one visit. The record of visits of children born of 
these syphilitic mothers was comparatively high in one hospital with 
71.7% returning for at least one visit. The record was very low inthe 
other institutions. Records indicate that 46.6°% of the women studied 
had passed through a non-fruitful pregnancy; of these 38°, were of 
previous pregnancies while 8.69 were of the current pregnancy. 
Few living children of these mothers were given blood tests. Only 192 
husbands were tested, and of these 28°% were reported as positive for 
syphilis. This study showed the need for a more careful check of the 
mothers early in pregnancy and a thorough and rigid régime of anti- 
syphilitic treatment of the mothers and a careful examination of the 
babies with active treatment of all positive cases. 

Zakon*™ studied the effects of bismuth on the prevention of prenatal 
syphilis. He used bismuth salicylate in oil in 0.13 gm. doses, injected 
intramuscularly at weekly intervals throughout pregnancy. He used 
neoarsephenamine only in cases of bismuth intolerance or in cases of 
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early untreated syphilis. Under his care 26 pregnant syphilitic women 
who received this treatment gave birth to 26 full-term clinically healthy 
babies. There was no question as to the syphilis of the mothers, as 
all either gave positive serologic reactions or had a history of having 
received antisyphilitic treatment. The blood reactions of the children 
were studied as early as 2 weeks after birth and as late as 11 months of 
age. An effort was made to run two or more blood tests on the same 
child at various intervals. The serologic results were completely nega- 
tive in 25 children and strongly positive in only 1 child. In 1 case 
the Kahn reaction was 1+ while the Wassermann was negative. In 
3 cases the Wassermann alone was run because of insufficient serum. 
In all other cases the two readings were in complete agreement. Of 
the mothers only 6 received less than 6 bismuth injections; 21 patients 
received only bismuth while 5 received both bismuth and neoarsphena- 
mine. Although no attempt was made to cure the syphilis in the mother, 
the maternal postpartum serology was improved in 13 patients in 
whom it became less positive or negative. 

The active treatment of the syphilitic baby is the last but not the 
least important problem in congenital syphilis. The routine treatment 
as outlined by Yampolsky*® is very thorough. A Wassermann test is 
made before and after treatment. Complete blood examination is 
made when possible before and after treatment. Roentgen ray examina- 
tion of all long bones and of the fingers and toes are made before and 
after treatment. Urine specimens are examined at least twice during 
the course of the treatment. Temperatures are taken only if there is 
some suspicion of fever. Weight is recorded on every visit. Spinal 
puncture is performed and Wassermann test and globulin cell count are 
made on spinal fluid in every case at the end of the treatment. 

Smith'® divides congenital syphilis into 3 age periods when lesions 
are most prevalent: from 1 to 6 months, from 6 to 8 years and at 
puberty. In the first period, the lesions are equivalent to those of early 
acquired syphilis, being chiefly ectodermal, mucocutaneous and osseous. 
All of these forms heal rapidly under not more than two courses of treat- 
ment. In the second period occur chiefly osteitis and periostitis, espe- 
cially of the tibia and nasal septum, interstitial keratitis and occa- 
sionally nervous-system involvement. In the third period are common 
interstitial keratitis, eighth nerve deafness and neurosyphilis. Smith 
thinks that early congenital syphilis is curable. The start of treatment 
at an early age is an important factor together with the amount of 
treatment that is given in the first year. He feels that a baby whose 
treatment is started under 6 months of age has an 84% chance of 
serologic as well as clinical cure, if 50 injections are given before 2 
vears of age. The incidence of relapse increases with the age at which 
the treatment is started and decreases with the amount of treatment. 
Syphilis itself, except where the nervous system is involved, is rarely a 
cause of death in children over 6 months of age or in infants younger 
than 6 months who have had more than one course of treatment. All 
clinical manifestations of congenital syphilis respond to antisyphilitic 
treatment except neurosyphilis. In this form the condition may pro- 
gress in spite of the treatment and even after the serologic reactions 
are negative. 
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In the treatment of the syphilitic baby bismuth, mercury and iodide 
as well as the various forms of arsphenamine have been used. Intra- 
venous administration presents a difficulty that is not always sur- 
mountable; drugs which can be given intramuscularly are more readily 
used. The general trend of the treatment now is in the use of acetarsone 
or stovarsol by mouth. Abt and Traisman?’ point out that of the 605 
preparations with which Ehrlich worked before he arrived at the form- 
ula of salvarsan or 606, one was a preparation known to him as “ 594.” 
This was regarded as unsuitable for intravenous usage. This prepara- 
tion is acetylaminohydroxyphenylarsonic acid or acetarsone; the 
French call it stovarsol and the Germans spirocid. It contains from 
21.7 to 27.4% of arsenic. Abt and Traisman? used the following plan of 
administration: The first week, 0.005 gm. per kilo of body weight was 
given daily; the second week, 0.010 gm. per kilo daily; the third week, 
0.015 gm. per kilo daily; and the fourth week, 0.020 gm. per kilo daily. 
This last was the maximum dose and it was continued for 5 more 
weeks, making a total treatment period of 9 weeks. This was followed 
by a rest period of 6 weeks. In small infants, the amount of drug 
ordered is crushed and dissolved in water and given a half hour before 
feeding. In older children, where the amount is greater, it may be 
divided into two or three doses. 

Though one of the advantages of stovarsol or acetarsone is that it 
could be given by mouth. Givan and Villa® have used the drug intra- 
venously in a series of 30 children with congenital syphilis. Acetarsone 
was prepared by dissolving | gm. of the powder in 11 cc. of sterile dis- 
tilled water to which has been added 9 cc. of normal (4%) sodium 
hydroxide. This amount of alkali has been proven to assure a solution 
of the highest tolerance upon intravenous injection. Thus the solution 
has been 1 gm. of acetarsone to 20 cc. The dosage was started 0.3 gm. 
and gradually worked up to tolerance. The maximum dose was 1 gm. 
These injections were given at weekly intervals up to a maximum of 
10 injections, and were always administered before meals. In every 
case there was improvement in the general condition of the patient with 
increase in weight and height. Improvement of active syphilitic 
lesions occurred in every case in which such lesions were present. 
Changes in serologic tests could not be evaluated in such a short 
period of observation. No urinary abnormalities were observed in this 
series, and the blood picture of every patient showed improvement. 
There was practically no untoward effect. One patient complained of 
nausea and vomiting after the sixth injection. The dosage was re- 
duced to 0.3 gm. which she was able to tolerate well for 22 weeks. No 
dermatitis occurred. Although most of these cases had interstitial 
keratitis previously or when treatment was instituted, no visual compli- 
cations were observed either of subjective or objective nature as a re- 
sult of the drug. In this group several children who had not been able 
to tolerate neoarsphenamine were able to take acetarsone intravenously 
without any untoward reactions. These observers feel that acetarsone 
intravenously is one of the safe antisyphilitic remedies for use in the 
treatment of congenital syphilis. 

Yampolsky™* says that oral treatment of syphilitic children is coming 
into use, because the advantage of medication by mouth is the elimina- 


144 PROGRESS OF MEDICAL SCIENCE 


tion of the difficulties of intravenous, intraperitoneal or other injec- 
tion methods of syphilitic treatment. Although negro children show 
very little toxicity in the absorption of acetarsone, he warns us not to 
use the treatment indiscriminately because of the many reports of 
untoward effects. Because of the disappearance of cutaneous lesions 
and the general improvement this author feels that the oral use of acetar- 
sone is of great value. He also found a favorable index in the se rologic 
reactions and especially in the reversal of the Wassermann reactions in 
Wassermann-fast patients. He did not get very encouraging results 
as evidenced by roentgenologic changes. Yampolsky, in 1934, did not 
feel that definite knowledge was had on the status of acetarsone. He 
did not believe that the drug alone could cure syphilitic lesions of the 
bones and many other late lesions of congenital syphilis, although there 
was a place for acetarsone in the treatment of syphilis. 

Traisman*’' says that acetarsone is the ideal drug for the oral treat- 
ment of congenital syphilis in the infant. In the older child it is also of 
great value. He thinks that in all probability better results may be 
obtained serologically if bismuth is given to the child during the 6 
weeks rest interval between courses of acetarsone. The ideal method 
of dosage is that of Bratusch-Marrain in which the amount of ace- 
tarsone in grams consumed during one course of 9 weeks of treatment 
corresponds approximately to the weight of infants in kilograms. In 
this and in a previous contribution Traisman*’’ observed very good 
results in the bone lesions of congenital syphilis as evidenced by the 
improvement in the Roentgen ray films. 

Rosenbaum” treated 100 cases of congenital syphilis with stovarsol. 
The serologic and clinical improvement was very good. He had toxic 
reactions in from 5 to a possible 8° of his cases, and they were usually 
mild in character. Serologic reversal was very much better with this 
drug than with the older methods of treatment. 
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Subcortical Activities. Department of xperimental 
Neurology, Temple University School of Medicine The oscillations 
recorded in the electrocorticogram (ECoG) are not specific for the cere- 
bral cortex. The electrothalamogram (EThG) and the electrocerebello- 
gram (ECeG) show in the cat’s brain slow and rapid waves quite similar 
to those of the KCoG The slow Waves of the EThG. hay persist after 
elimination of corticofugal impulses or after transverse section of the 
midbrain; the amplitude and frequency of these waves, however, usuall) 
are diminished after these operations. With bipolar leads increase of 
the distance of the electrodes increases the amplitude of the slow waves. 


The depressive action of ether is not limited to the cortex but also 
noticeable on the EThG; the typical form of the electrothalamogram 
is preserved in sleep, as induced by dial; also in bulbocapnine cataleps) 


both types of waves are retained. Injection of strychnine in curarized 
animals increases the oscillations of the EThG. Sensory stimulation 
may induce slow deflections of the string, increase of the brief oscilla- 
tions, as well a diminution of the slow waves of the EThG. The electro- 
corticogram picked up from a circumscribed cortical area (¢. g., sigmoid 
gyri) still shows slow waves after severance of the thalamocortical 
pathways and of nearly all connections with the rest of the cortex. 
The oscillations of the electrocerebellogram persist after transverse 
section of the midbrain; they are diminished but still present after 
severance of the afferent cerebellar tracts. Summation of rapid waves 
due to successive stimulation of cells in neuron chains may at least 
partly explain the genesis of the slow waves. The effects of sensory 
stimulation are explainable on the one hand by appearance of action 
potentials of the cells reached by the centripetal impulse, on the other 
hand by the interference between the sensory impulse and the wave 
circulating in the resting neuron chain. 


The Cardiac Action of Thio-barbiturates.* M. GrvuBer, 
with the assistance of CHARLES M. GruBer, Jr., and NicHoLas Co.osi 
(Laboratory of Pharmacology, Jefferson Medical College). The experi- 
ments of this investigation were carried out on dogs, cats, rabbits, 
monkeys and terrapin. The excised terrapin auricles and ventricles 
were immersed in a bath of Locke’s solution and the experimental drug 
added to this. On the dogs, cats and rabbits a series of experiments 
was performed in which only the blood pressure was recorded In a 
second series of investigations, the blood pressure and the changes in 


* This investigation was made possible by a grant from Parke, Davis & Co., to 
the Jefferson Medical College for research in science. 
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the action potential of the heart were studied simultaneously. A third 
series of experiments was performed on normal animals and this included 
also the monkeys, in which only the changes in the heart were studied 
with the electrocardiograph before and after the intravenous injection 
of thio-pentobarbital, thio-ethamyl and pentothal. 

In the excised terrapin heart, irregularities in rate and force of both 
auricular and ventricular contractions were observed following the 
addition of the thio-barbiturate to the bath. These changes were not 
noted upon the addition of ortal sodium, sodium pentobarbital or so- 
dium amytal. 

In dogs, cats and rabbits, the first intravenous injection of the anes- 
thetic dose of either thio-pentobarbital or pentothal caused a marked 
increase in the pulse pressure as recorded with a mercury manometer. 
This change, as revealed by the electrocardiogram, was found to be due 
to alternate premature and normal ventricular contractions. Following 
the premature contraction there was a long compensatory pause which 
is responsible for the widening of the blood pressure record. In about 
half of the experiments performed in which sodium thio-ethamyl was 
used similar findings were noted. In those few animals in which the 
first injection did not cause cardiac irregularity a second injection of 
either thio-ethamyl or thio-pentobarbital, after recovery from the anes- 
thesia produced by the first injection, invariably caused marked rregu- 
larities of the heart including such changes as periods of paroxysmal 
ventricular tachycardia, alternate premature and normal ventricular 
contractions and decrease in the /’-/? intervals of the heart. The dura- 
tion of this action varied in our experiments from 2 minutes to 35 
minutes. In our experiments. irregularity of the monkey’s heart was 
noted in those experiments in which 5 mg. per kg. of morphine sul- 
phate had been previously administered. In both dogs and monkeys 
morphine enhanced the undesirable actions of sodium thio-pento- 
barbital, sodium thio-ethamyl and pentothal sodium on the heart. 
In some cases vagus stimulation abolished the irregular rhythm and in 
others established it. Large doses of atropine sulphate had no effect 
on thisrhythm. In some experiments the injection of adrenalin chloride 
caused permanent disappearance of the irregularity but in other animals 
the disappearance was only temporary. 

Inasmuch as repeated intravenous injections of sodium pentobarbital 
did not produce cardiac irregularities, it is assumed that the presence 
of the sulphur in the thio-barbiturate is responsible for the difference in 
action of the two drugs. 

Comparative Permeability of Cells to Water and to Certain Solutes. 
—Baxpvuin Lucké, H. K. and R. A. Ricca (From the Labor- 
atory of Pathology and the Johnson Foundation for Medical Physics, 
University of Pennsylvania). Only two types of cells have hitherto 
been used for most of the quantitative studies of cell permeability, 
namely, echinoderm egg cells and mammalian erythrocytes. In these 
two groups permeability is of an entirely different order, erythrocytes 
being many times more permeable. This difference raises the question 
whether the low permeability of echinoderm eggs is shared by corre- 
sponding cells of other invertebrate phyla, the differences between egg 
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cells and erythrocytes being a general one; or, conversely, whether the 
low permeability of echinoderm eggs is specific of this group only. 

To answer this question search was made for suitable egg cells among 
other phyla of invertebrates. For accurate determination of permeabil- 
ity by the method we wished to use, cells should have the following 
characteristics: large numbers should be obtainable uninjured in an 
isolated state, they should be of readily measurable spherical shape, and, 
in any one animal, be of fairly uniform size; moreover, the cells should 
not be encased in a membrane so rigid as to oppose osmotic volume 


change. 

We were able to find cells that satisfied these requirements in the 
annelid, Chatopterus and the mollusc, Cumingia. Experiments were 
then designed to compare the permeability of these cells with that of 
corresponding cells of the echinoderm, Arbacia. The penetrating sub- 
stances selected for this study were, first, water; second, the rapidly 
penetrating solute ethylene glycol; and third, the slowly penetrating 


glycerol. 

Permeability to these substances was computed from measurements 
of the volume changes which take place when the cells are transferred 
from a medium with which they are in osmotic balance to a hypotonic 
or a hypertonic one. The cells were measured during the course of 
osmotic swelling or shrinking by means of a diffraction method, the 
details and advantages of which have been described in a previous com- 
munication (J. Gen. Physiol., 19, 1, 1935). 

The results of the experiments may be summarized as follows: 

1. The egg cells of Chatopterus and of Cumingia are several times 
more permeable both to water and to the solutes studied than are the 
egg cells of Arbacia. 

2. These differences in permeability are not correlated with the size 

of the cells. 
3. Although there is considerable difference in permeability between 
the cells of Chatopterus and Cumingia on the one side and of Arbacia 
on the other, the values are of the same order of magnitude and hence 
very low compared with the permeability of mammalian erythrocytes. 
It would therefore appear that the difference in permeability between 
these two groups of cells is probably of a general character. 

1. Finally it may be pointed out that the three cells used are very 
favorable material for many kinds of studies on cell permeability: 
thus for rapidly penetrating substances the Arbacia cells is well adapted; 
while the more permeable cells of Chatopterus or Cumingia are par- 
ticularly suitable for studies of slowly penetrating substances. 


The Action of Magnesium —Effect of Magnesium on Vascular Spasm. 

Mircuey I. Rusin and M. Rapoport (Children’s Hospital, Phila- 
delphia, and Department of Pediatrics, University of Pennsylvania). 
Since we had demonstrated in a previous experiment that magnesium 
prevented the contraction of sensitized smooth muscle both in vivo and 
in vitro, and with the evidence presented by McCollum and his asso- 
ciates, viz., that rats on low magnesium diets showed phenomena sug- 
gesting vasoconstriction, it was decided to investigate the effect of 
diets high in magnesium on vasoconstriction produced in rats by the 


148 PROGRESS OF MEDICAL SCIENCE 


intramuscular injection of ergotamine tartrate. It has been conclu- 
sively demonstrated that ergotamine tartrate produces vasoconstric- 
tion, and since hypertension is a manifestation of vasoconstriction, it 
was used as an index of the presence or absence of vascular spasm. 

The normal blood pressure of our rats varied from 78 to 154 mm. of 
mercury. The average reading was 119, with a standard deviation of 
+19. Repeated readings for the same rat showed only a slight fluctua- 
tion (about 20 mm. of mercury 

One hundred twenty-eight rats were divided into two equal groups. 
One group was kept on the normal stock diet; the other group was fed 
the same diet with the addition of 2% magnesium earbonate. This 
level of magnesium carbonate in the diet did not interfere with normal 
body growth or normal bone vTow th. Following the injection of ergota- 
mine tartrate (15 mg. per kg. of body weight, in 3 doses at weekly 
intervals) it was found that 94° of the rats on the magnesium diet 
failed to show hypertension, which was induced in 94% of the rats on 
the normal stock diet. Removal of the magnesium from the diet was 
followed by a rise in the blood pressure to hypertensive levels, and con- 
versely, the addition of magnesium to the diets of the hypertensive 
rats on the normal diet resulted in a fall of the blood pressure to normal 
levels. 

This experiment suggests the mechanism by which magnesium is 
effective in lowering the high blood pressure accompanying acute hem- 
orrhagic nephritis. It further suggests that magnesium may be of 
therapeutic valuein various vascular spastic states with or without 
hypertension. 
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